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Flow responsive additive blenders 
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“s0n- ing Fumps 
—your best buy for 
LOW-Capacity, HIGH-Pressure Services 


R* IPROCATING pumps offer many money-saving advantages over multistage centrifugal 
\. from 20 to 200 gpm when the differential head in feet is over 20 times the gpm. 
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LOW OPERATING EXPENSE—S5 to 90°. efficiency EXPERIENCE—l or over 75 year Wilson-Snyder ha 
over the complete operating range is generally ac furnished heavy-duty pumps of the highest quality 
cepted for roller-bearing-equipped power pumps. The and performance records in thousands of refinery in 
efficiency range of 20%, to 60%, for centrifugal pumps stallations throughout the United States and foreign 
means that the user must have prime movers 425°, countries have established them as the industry 
to 42%, larger than required for comparable recipro finest pumps. As a builder of both centrifugal and 
cating power pumps. Think what this means in power reciprocating type including power and direct 
savings! acting steam) you can be sure of an unbiased re« 
ommendation as to which type will best suit your 
conditions 


LOW MAINTENANCE EXPENSE — Reciprocating 
pumps develop high pressure at moderate speed and 
running clearance, whereas centrifugals depend on 
high speed at very close running clearances to de 
velop pressure. Maintenance engineers know that Oil WELL SUPPLY 

grit, welding beads, mill scale, etc. in suction lines DIVISION UNITED STATES STEEL CORPORATION 
and vessels, as well as unstable suction conditions, Executive Offices—DALULAS, TEXAS 

can cause serious seizures and mechanical seal failures with Refinery Equipment Specialists at 

of multistage centrifugal pumps; with costly operat Beaumont, Texas Braddock, Pa 

ing delays and expensive replacements. Why risk  Celgery, Canade Chicago, Ilinois Corpus Christi, Texas 
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Give your nearest “Oilwell” Pump Specialist an opportunity 
to quote on Wilson-Snyder pumps for your requirements 


ability is your most important need? 











A Boomis On in Japan's Refining 

Outlook is bright with demand climbing at a 10% 
per year rate and consumption on the upswing 
since 1950, a report by the Editors, telling where 
the refineries are, how big they are, and their plans 


p- 1139 
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Predicting Volumetric Behavior 


Here’s help for the design engineer — How to use 
van der Waals and Wohl equations in such prob- 
lems as these: compressor or fluid flow calcula- 
tions, or sizing those fractionator columns, and the 
like, by Merk Hobson and James H. Weber 

p. 1143 
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What Makes Inhibitors Work? 


Fundamentals of the chemical mechanism of in- 
hibitor sweetening, the widely used process for 
removing the unwanted mercaptan odors from 
cracked gasolines, by L. D. Rampino and M. J. 
Gorham p- 1146 
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Another Underground Storage Idea 


Sub-surface petroleum storage, using a water seal, 
will help lick such problems as evaporation losses, 
leak, high upkeep and maintenance costs; an on-the- 
spot report of a new and successful Swedish scheme 

p- 1150 
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Handling a ‘‘Hot’’ Pipe 

The project Esso Research & Engineering had to 
handle in preparing and transporting to their new 
atomic energy laboratory one tiny piece of cobalt 
pipe which had been exposed to radioactive rays 
for more than 242 yeats p- 1152 
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Technical Tips for the Processor 

Questions and answers on all types of refining prob- 
lems, tape-recorded for you by the Editors at a 
day-long session during a meeting of the Western 
Petroleum Refiners Association, the sixth and last 
installment in your 1955 series p. 1154 








Economic Ethylene Production 


Detailed results of performance tests on a new type 
of process furnace, the temperature-gradient heater, 
in ethane pyrolysis service, by J, T. Karbosky, M. 





Key Tools for Making Petrochemicals 


Azeotropic and extractive distillation are key proc- 
esses in making the complex separations required 
in recovering pure oxygenated hydrocarbon chem- 





L. Henderson, and M. R. Kitzen p- 1211 icals. Here’s some helpful information on how 
these techniques can be used p- 1217 
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It’s Time to Take a New Look at 


A Special 
48-page 
Report 


Starts on pg. 1157....,.... 


CATALYTIC REFORMING 


Where can you apply it in your operations? 1 
Who is operating, building or planning units? | 2| The Plants 1166 
What processes are available for your use? 3 
Do you need more information on the subject? | 4 | Bibliegraphy 1203 





The Products 1159 








The Processes 1170 

















.. «Complete contents on pg. 1158 





Catalytic Reforming as a Source of 
MOTOR FUELS 
The capacity today — and its 10-year potential. 
How it will be influenced by existing limitations, 
the octane race, possible new charge stocks, and 
process improvements that are in the offing 


p. 1160 
inE 


Catalytic Reforming as a Source of 
AROMATICS 

In the next 20 years, petroleum’s share of the aro- 
matics market will rise 270°, and the market it- 
self will almost triple. What is the potential for the 
specific products? What's the competitive outlook? 

p. 1162 
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Catalytic Reforming as a Source of 
HYDROGEN 
lips to help you choose the proper outlet for your 
by-product hydrogen —for upgrading feed stocks 
and products, for making ammonia and other pet- 
rochemicals, for sale to other users . p. 1164 


Census of Catalytic Reforming 
A complete listing of all the units in operation, 
under construction, or planned ~ in the U.S. and 
Canada. Gives logations, types and capacities of 
reformers, uses of products p. 1166 





The Catalytic Reforming Process 


How it works and the processes you can use. 
Here’s a 6-page appraisal of the entire subject, 
followed by 21 pages of process details, flow charts, 
photographs and tabular data on 12 specific proc- 
esses—all in one convenient “package” op. 1170 








How to Recover the Aromatics 


Now that you have the catalytic reformate, what 
next? If you want to separate the aromatics, here 
are five processes from which you can chooge. 
Gives details on how they work, operating condi- 
tions, process flow, yields, product specifications 


p. 1197 
i 





w to Use It: Your new “Reader's Guide to 

at’s New in PETROLEUM PROCESSING” 
will do two things for you. First, the key numbers 
with each article will tell you at a glance if it is 
within your scope of interest; Roman Numerals 
indicate industries; Arabic Numerals, ficlds of ac- 
tivity. Second, the longer descriptions will tell you 
what each article is about, and why it can be of 
help and interest to you. —Tur Epirors 
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Taken at 1/20,000th of a 
second, the pictures show a 
Harshaw catalyst tablet 
being tested for strength 
one step in our research 
program designed to produce 
more efficient tableted 
catalysts having the highest 
useful strength. Our goal, 
of course, is to make the 
catalyst you want and need. 


First you specify, and then 


we produce. 


Tougher, more efficient 
catalysts mean fewer reacto) 
shutdowns, and, naturally, 
more economic operation for 
you. Harshaw Catalysts mean 


fewer reactor shutdowns 


If your mind’s on catalysts 
please contact us 


today by phone or letter 


HARSHAW CATALYSTS 


available in these forms: 


Tablets Powders 
Extrusions Spheres 
Granules Rings 
Flakes 


WIGGINS 
DOUBLE PONTOON 
FLOATING ROOFS 


Safest Storage for Your “Liquid Assets” 


Performance records prove that Wiggins 
Double Pontoon Floating Roofs soon pay 
for themselves in liquid conserved. Only 
Wiggins Double Pontoon Floating Roofs 
have every important feature for maxi- 
mum conservation ... safest operation... 
low-cost maintenance. 


Triple Seal increases conservation savings and adds 
extra safety. 

Multiple gas-tight pontoon compartments increase 
safety, strength and buoyancy. 


Simplified design gives strength with minimum 
trussing, making inspection and maintenance easy. 


Complete, clean drainage reduces corrosion 
problems. 


Get the full story on the General American-Wiggins system of 
petroleum liquid conservation by writing us on your letterhead 
for the new Wiggins Manual WP-14. 


Wiggins Double Pontoon Floating Roofs, Ory Seal Gashoiders, 
Lifter Roofs, Cone Roofs 


Ys 


GENERAL AMERICAN 


135 SOUTH LA SALLE STREET 


(To obtain more data on advertised products see page 1252) 


TRANSPORTATION CORPOR 


CHICAGO 90, ILLINOIS 
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“It’s Ohhh-nly the Beginning, Folks 


[' you should find your copy of this issue slightly damp, don’t be 

too quick to accuse the postman of having left it in the rain 
That dampness is just a bit of residue from the “blood, sweat and 
tears” which went into the preparation of two new features making 
their debut in PETROLEUM PROCESSING this month, 


The first one you've probably already seen and studied. That's 
our revised and enlarged contents or “reader's guide” pages. This 
new “guide” has been designed to do a real job for you—to help 
you choose your reading material more quickly and accurately. Aside 
from just listing the articles in an issue, it will give you a concise 
description of each one. But you don't even have to read each ab 
stract. By simply checking the keyed numbers, you can pick out at 
a glance those stories dealing with subjects within your own fields 
of interest. 

The second new feature you may not have yet studied, but | 
don’t believe you could have missed noticing it; it sticks out (as it 
was meant to) like the proverbial sore thumb. That's our special 
48-page report on Catalytic Reforming, beginning on p. 1157, and 
I assure you the only sore points about it are the finger tips of the 
staffers who pounded out the hundreds of pages of copy that went 
into it. 

These things don’t just happen, of course; like new process units, 
they have to be planned, designed, and engineered. We began sweat 
ing out the contents revamp last winter, and worked up and threw 
out a dozen basic layouts before we hit on one that did the job we 
wanted done. The special report grew out of a memo dated Jan. 21 
from Virg Guthrie. Then he, Bob Davidson, and Bertha Herrmann 
spent the better part of three months compiling the data for this 
comprehensive, organized and up-to-date “Appraisal of Catalytic 
Reforming.” 

The new contents pages you can count on for every issue. The 
special reports won't be published quite that frequently—but we've 
got three more of them already in the works. 

These are only the first of a lot of new things planned for Petro 
LEUM PROCESSING. They are only the beginning of a comprehensive 
program to make this magazine even bigger and better than it has 
been in the past. More than anything else, I and the rest of my staff 
want you to find so much material of value and interest in Perro 
LEUM PROCESSING that you can’t afford to miss a single issue 


Li Mh, G Pian 


Editor 








Other McGraw-Hill Petroleum Publications 


National Petroleum News 

The monthly oil marketing maga- 
zine, covering news, prices, trans- 
portation, storage, merhandising. 
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Platt’s Oilgram News Service 
A daily independent oil-news re- 
porting service issued from New 
York, Chicago and Houston. 


Platts Oilgram Price Service 
A daily independent oil-price re- 
porting service issued from New 


York, Chicago and Houston. 
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Scola mr lile Me Pl i-pagislinas 
your bulk liquids 
erm iat-Miilela 4-1amee (elite lite ties 


with no capital investment 


GENERAL AMERICAN 
TANK STORAGE TERMINALS 


a division of GENERAL AMERICAN 


(To obtain more data on advertised products see page 1252) 


In five important markets, 
General American offers you 
complete bulk liquid storage 
facilities. Many leading shippers 
and processors have found these 
facilities add profit when they 
market their bulk liquids. They 
can maintain inventories of their 
products for distribution at the 
right time and place; gain econ- 
omies of shipping in bulk; and 
conserve capital. 

Modern storage tanks . . . for 
anything that flows through a 
pipeline . . . are yours to use. 
You can be sure of privacy. Care- 
fully guarded manifolds, pipes 
and pumps to protect your prod- 
uct against contamination. Bar- 
relling, drumming, canning and 
blending services at New York, 
New Orleans and Chicago. All 
this, without capital investment 


these five important markets: 
Port of New York (Carteret, N. J.) 
Port of New Orleans ‘Good Hope, La.) 
Chicago, Mlinois 


Port of Houston (Galena Park and 
Pasadena, Texas) 


Corpus Christi, Texas 
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What's Happening 


in Refining 


. . « Total catalytic reforming capacity will reach 
1,302,400 b/d in U.S. and Canada by end of 1956, 
according to a complete census and appraisal just 
finished by PETROLEUM PROCESSING. Capacity operat- 
ing right now is 914,100 b/d, with 388,300 b/d under 
construction or planned. For complete details, see 
special 48-page report beginning on p. 1159. 


. - » American Gilsonite Corp., jointly owned by the 
Barber Oil Corp. and Standard Oil Co. of Calif., plans 
to build a new plant in western Colorado using new 
process for refining “Gilsonite” hydrocarbon, making 
coke by a delayed coker and high octane gasoline by 
a catalytic reformer. Company holds large deposits 
of the solid material at Bonanza, Utah. Refinery is 
to be completed in late 1956. 

Complete project, including expansion of Bonanza 
mining facilities and laying a pipe-line to new plant, 
is estimated at cost of over $10,000,000. Gilsonite is 
to be mined by a new hydraulic method and trans- 
ported as a water suspension in pipe-line to the new 
refinery, which will have initial capacity of 600 to 700 
tons of Gilsonite per day. 


... U.S. Oil & Refining Co., successor to Pacific Oil 
& Refining Co., will build new 15,000 b/d refinery 
at Tacoma, Wash., with completion scheduled for 
Dec., 1956, and possible later expansion to 25,- 
000 b/d. 

Crude supply is reported to be coming from Gen- 
eral Petroleum Corp. and products to be marketed 
by Time Oil Co. Company president is E. E. Lyder, 
formerly manager of El Segundo, Calif., refinery of 
the Standard Oil Co. of California. 


. » « Cities Service Oil Co. will install first Rexforming 
unit (UOP’s new modification of Platforming) at 
Ponca City, Okla., a 6000 b/d unit. Completion date 
and contractor have not yet been set. 


. . » Derby Refining Co. will spend $700,000 for ex- 
pansion at Wichita, Kans., principally for a 2500 b/d 
Ultraformer, designed for a later capacity boost to 
4000 b/d and conversion to aromatics production. 
J. F. Pritchard & Co. has contract, with completion 
planned for January, 1956. 


. . « Western States Refining Co. will build a new 
1000 b/d catalytic reformer and a 2000 b/d asphalt 
unit at its Salt Lake City, Utah, refinery, for an invest- 
ment cost of $1,200,000. 


. » « Utah Oil Refining Co. has given contract for 
design and construction of its new 5500 b/d Ultra- 
former at Salt Lake City, Utah, to Fluor Corp. Cost 
is about $3,000,000 
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. » « Anderson-Prichard Oil Corp. has awarded con- 
tract to Southwestern Engrg. Co. for construction of 
a $750,000 Platformer of 5000 b/d capacity for its 
Arkansas City, Kans., refinery, with completion 
scheduled for late October. 


. . « Jefferson Lake Sulphur Co, will build a plant 
for processing natural gas to liquid hydrocarbons at 
the Bayou Sale field in St. Mary’s Parish, La., with 
a capacity of 40,000,000 cfd. Atlantic Refining Co 
will furnish its gas from same field and share in the 
natural gasoline and other recovered products 


. « » Cosden Petroleum Co, will build a 3900 b/d cat- 
alytic reformer at Big Spring, Texas. This is in addi- 
tion to an existing 4500 b/d Platformer-Udex unit 
which is to be shifted to 100% aromatics production. 
Company is also revamping its 10,000 b/d Fluid cat 
cracker at cost of $935,000, upping throughput to 
13,000 b/d of virgin gas oil. 


. » « Imperial Oil Ltd. at Sarnia, Ont., will replace 
existing thermal reforming units of 10,000 b/d total 
capacity with a new 13,500 b/d catalytic reformer, 
for probable completion by October, 1956 


. . « New construction projects approved for fast tax 
write-offs recently include the following: 

National Cooperative Refinery Association, $1,- 
165,000 for a 4200 b/d Platformer at McPherson, 
Kans. 

El Dorado Refining Co., $796,000 for a 2500 b/d 
Platformer, and two 80,000-bbl. storage tanks at El 
Dorado, Kans. 

Shell Oil Co., $220,000 for an 8,000 b/d thermal 
cracking unit at Norco, La., $9,550,000 for a 15,000 
b/d catalytic reformer and auxiliary facilities at Hous- 
ton, Texas, and $904,500 for maintenance facilities 
at Wood River, Ill. 

Standard Oil Co. (Indiana), $840,000 for steam 
generation facilities at Mandan, No. Dak 


in Petrochemicals 


. «+ Phillips Pacific Chemical Co., a new firm owned 
jointly by Phillips Petroleum Co. and Pacific North- 
west Pipeline Corp., will build a new 200 ton/day 
anhydrous ammonia plant in southeastern Washing 
ton, with design by Phillips Chemical Co. and con- 
struction by Fish Engrg. Corp., and completion 
scheduled for late 1956. 

Arrangements have been made with the pipeline 
company for 15,000,000 cfd of natural gas as the raw 
material, to be transported from San Juan Basin of 
New Mexico via a new line being built, bringing the 
first natural gas into Washington, Oregon, and Idaho 
territory. 


. « » Celanese Corp. of America will build a new 
petrochemical plant at Gallipolis Ferry, near Point 
Pleasant, W. Va., with C. F. Braun & Co. holding 
engineering and construction contract. 
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Among products will be tricresyl phosphate, with 
April, 1956, set as target date for first onstream 
operations. Some raw materials will come from firm’s 
Texas plants: others will be derived from assured 
petroleum and coal tar sources. 


- « « Shell Chemical Corp. will build a new 100 ton 
per day urea plant at Ventura, Calif., with completion 
scheduled for Sept., 1956. Process has been licensed 
from Montecatini (Italian firm) and contractor is 
M. W. Kellogg Co. 


.». B. F. Goodrich Chemical Co. has awarded a con- 
tract to Girdler Co. for engineering and construction 
in connection with expansion of synthetic rubber fa- 
cilities at Louisville, Ky 


. » « Reichhold Chemicals, Inc., indicated plans for 
long range expansion with recent completion of a 
$10,000,000 combination bank loan and debenture. 
Need for growth was made clear, company said, 
when it found itself completely committed for balance 
of this year on all basic chemicals it can produce 
except phenol and pentaerythritol. Products unavail- 
able till 1956 include phthalic anhydride, maleic an- 
hydride formaldehyde, glycerine, among others 


. « « Deep Rock Oil Corp., scheduled to change its 
name to Crescent Corp. by stockholders’ approval late 
last month, is “continuing to search actively for attrac- 
tive investment opportunities in the fields of petro- 
chemicals and engineering,” although it sold refining 
interests to Kerr-McGee a few months ago and cur- 
rently is most active in oil and gas producing 


in Foreign Operations 


. » « British Petroleum Chemicals Lid, has awarded 
Stone & Webster Engrg. Corp. design and construc- 
tion contract for ethylene, ethanol, and tetramer 
units at Grangemouth, Scotland, at cost of about 
$13,000,000 


. » « Deutsche Shell A.G, plans to boost capacity of 
its 14,000 b/d Harburg, West Germany, refinery to 
§2,000 b/d. Units will include a cat cracker, hydro- 
desulfurization unit, and a second Platformer 


. « « Shell Oi Co. and Ceylon Government negotia- 
tions over the establishment of a refinery near Co- 
lombo, deadlocked a few months ago because of con- 
cessions asked by Ceylon, have been renewed as a 
result of new proposals made by Shell 


. . « First European butadiene unit using new Houdry 
dehydrogenation process is to be installed by Chem- 
ische Werke Huels A.G. at Marl, Kreis Recklinghau- 
sen, West Germany, with annual capacity of 36,000 
metric tons. Houdry has process engineering contract 
No builder has yet been named 


. » » Brown Lite Co, of Tulsa, Okla., has approached 
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government officials in San Salvador on possibility of 
establishing a multi-million dollar refinery in that 
country 


in Transition 


. « « Tennessee Gas Transmission Co. has completed 
purchase of major portion of assets of Bay Petroleum 
Co., Denver, and personal holdings of former presi- 
dent C. U. Bay, for approximately $20,000,000. 

Expansion and modernization at cost of $1,250,000 
has been started for refineries in Denver and New 
Orleans 


. » + Texas National Petroleum Co, will be name of 
new firm resulting from merger of Johnston Oil and 
Gas Co. and Texan Oil & Gas Co., provided stock- 
holders go along with recent merger OK by directors, 


in Markets and Prices 


. . » Contra-seasonal price trends for heavy fuels 
and gasoline topped the market news in July. Resid- 
uals were quoted higher, while in the East, whole- 
sale gasoline prices were down. Distillate fuels were 
a dead issue, with prices easy. Lube oils had stiffened, 
and prices pointed upwards for the first time in several 
months. 


. » » There was no easing in heavy fuel demand. East- 
ern marketers, trying to hold down imports, contin- 
ued to tap California for supplies. Esso Standard 
purchased an estimated 1,000,000 bbl. in addition to 
3,900,000 bbl. bought in June, and one large eastern 
independent booked four cargoes for East Coast 
delivery 


. . « Prices were up for ordinary bunker oil, 15¢ a 
bbl. along the East Coast. For maximum 1% 
sulfur oil, prices jumped 30¢. Caribbean refinery prices 
for cargo lots were up 15¢ and, at mid-month, the Gulf 
Coast cargo price also pointed upward. In the Mid- 
Continent, No. 6 fuel was up 5¢ a bbl. to $1.75, 
Group 3. 


. . » Gasoline was firm to strong in the Midwest, and 
prices appeared firm at the Gulf for perhaps the first 
time this year. 

But in the East it was a different story. Socony 
Mobil touched off a general reduction of 0.3¢ to 0.5¢ 
a gal in tank wagon prices in New England, five other 
eastern states, and the District of Columbia. The many 
price wars in the East dictated general adjustments 
in prices, Socony said. Major suppliers met Socony’s 
reductions generally. 

Quotations for Grade 26-70 natural gasoline rose 
0.5¢ in the Mid-Continent, with sales reported at 5¢, 
Group 3, and 4.5¢, Breckenridge. Increased demand 
from refiners prompted a 10¢ a bbl. advance in Penn- 
sylvania-grade crude oil postings by South Penn Oil 
Co. New price for Bradford district crude was $3.60 
a bbl. 
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YET LUMMUS FINISHED 6 MONTHS 
AHEAD OF SCHEDULE 


The first large, modern refinery in all India vith employed on the job had to be trained in skill 
crude capacity of 25,000 B/D wa completed b a t iction technique new to that count: 

Lummus in July 1954 for Standard-Vacuum Oil This is just one more example of how Lummu 
( ompany meets the challenge of difficult condition Qjur stati 
Located on Bombay harbor, the new refiner Va ind facilities can complement yours on re 

completed in 18 month six months ahead of project 
schedule despite extraordinary difficultie 


One hundred sixty inches of rain fell 


THE LUMMUS COMPANY 85 Madison A 
during the 1953 monsoon, and 180 inch r 


le) ve 
in 1954 yOCW y 


ork 17 N. ¥ Engines ring ¢ Salk Qt 
creating special drainage and grading problems an New York, Houston, Montreal, London, Paris, Th 
seriously interfering with work scheduls Insufficient Hague, Bombay. Sales Office Chicago. Caraca 
roads made necessary the moving of he esse Heat Exchanger Plant: Honesdale Pa. Fabricated 
barge. Hundreds of the 7,000 India: kme Piping Plant: East Chicago, Indiana 
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DAVISON GIVES YOU HIGH ALUMINA CATALYST IN 
THE PARTICLE SIZE BEST SUITED FOR YOUR UNIT! 


HIGH ALUMINA M-S CATALYST PARTICLE SIZE DISTRIBUTION 


The catalyst with a minimum of fines 
Grade F-3-25 F-2-25 F-1-25 C-1-25 C-2-25 
Extra Fine Inter- Coarse Extra 
Fine mediate Coarse 
Size range by 
CAE We % 
0.10 Microns 4 2 1 1 
0.20 Microns 9 4 2 2 
0.30 Microns 16 WW 6 5 
0-40 Microns 28 21 12 10 


and a minimum of coarse particles 





Sieve analysis: 
wr % 
on 100 mesh 
(149 microns) 
on 140 meth 
(104 microns) 
on 200 mesh 
(74 microns) 





Now Davison has taken the characteristics of High 
Alumina Catalyst and combined them with the proven 
advantages of its 13% Alumina Catalyst. This gives 
you, for the first time, High (25%) Alumina Catalyst 
with all these qualities: 


@ Lower Stack Losses 

@ Better Maintenance of Activity and Surface Area 
@ Narrow Particle Size Distribution 

@ High Attrition Resistance 

@ High Purity and Uniformity 


For information on Davison High Alumina Catalyst see your 
Davison Representative or write. 


Progress DS Chemistry 


DAVISON CHEMICAL COMPANY 


Divison of W. R. Grace & Co 


Baltimore 3, Maryland 
Seles Offices: Chicege, tll; Heuston, Tex; New York, N.Y ; Beltimere, Md 


PRODUCERS OF CATALYSTS, INORGANIC ACIDS SUPERPHOSPHATES. TRIPLE SUPERPHOSPHATES PHOSPHATE ROCK, SILICA GELS AND SILICOFLUORIDES SOLE PRODUCERS OF DAVCO™ GRANULATED FERTILIZERS 


1100 (10 obtain more data on advertised products see page 1252) 
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Watch for Still More Continuous 
Processing of Petrochemicals 


CU ONTIN OUS 
4 technological 


the economic and 
heart of the petroleum refining 
industry, has not been nearly so widely adopted for 
all types of petrochemical manufacture 
True, the giants among products—like ethylene 

were quickly and readily adaptable to production by 
continuous methods. But many products are relatively 
small volume 


processing, 


pecialty items, in no way approaching 
the scope of operations in conventional refining. Eco 
nomics seemed to favor use of batch operations. High 
first costs soon discourage manufacturers who other 
wise were intrigued by relatively low operating costs 
But now comes another petrochemical product— 


synthetic detergents. Batch sulfonation plants have 


been doing a good job. Manufacturers have been 
loath to toss them out. Recently, however, several 
have been looking with interest at some newer con 


tinuous techniques 

One process,,a development by 
of Seattle, Wash., is 
sulfonation by 


Chemithon Corp 
investigated for alkane 
Chemical Co. Girdler Corp 
has just finished an installation of its Votator equip 
ment (alread) 
in a 


peeing 
Oronite 


in the continuous grease-making field) 


semi-works plant that’s sheduled for full-scale 


expansion this year 


Big advantage claimed for the continuous method of 


sulfonation is equipment can be small compared to 
output Capacity 
But, this created 
highh solution 
Was rapid mixing to minimize contact time between 
alkane and the sulfuric 
As a result was cut from 10-13 
hours (normal or bath operation) to 13 minutes 


process stream moves through fast 


a heat dissipation problem since the 


reaction | exothermic. Chemithon’s 
icid 
process cy le time 

Another advantage cited by Chemithon is their figure 
on low initial cost. They calculated that a 2,000,000 
Ib/yr unit (size of their pilot plant) would represent 
an investment of about $25,000. A batch plant of the 
same size would run between $60,000 and $75,000 

Couple these factors with compact equipment size 
and fact that continuous operation lends well to auto 
matic control and several 
like Oronite to be interested 

In the case of the Votator system 
being aimed for 


you have reasons for a 
company 
two goals are 
accurate control of mixing condition 
and regulation of reaction temperature precisely 
Specialty detergents can also be 


Votator, it is 


proc ssed in the 


said, because of the unit’s ability to 
control sulfonation using sulfur trioxide as well as 
oleum 
Although sulfur trioxide is tougher to work with 
it offers a number of advantages 
l Ihe mole per mole reaction leaves no excess 


acid to be neutralized 
*» 


2—Highly pure, salt-free pre 
out expensive further refining 
3—Sulfonates can be easily 


nolamine salts or other 


<iuct is obtained with 
neutralized to trietha 


pec ial salts a required 
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4— The reaction works on many other organic 
compounds, such as mercaptans or fatty alcohols, and 
the oleum process can't handle these 

There’s still 
expected, from the smaller specialty houses in the 
field. They feel batch operations are quite satistactory 
for small volume processing. But, it safe to 
predict new ventures in synthetic detergents will take 


a close look at continuous sulfonation 


a good bit of resistance, as can be 
seems 


WCl 
cal Week, July 2, 1955, pp 


66-67 


Add New Uses for Petrochemicals 
—Structural Material for Homes 


U P TO now, multi-cellular plastic foam type mate 
rials produced from polystyrene (in turn derived 


from benzene and ethylene via ethyl benzene) have 
been found to be excellent as low temperature in 
sulation. The “K” factor of one such material, 


“Styrofoam.” is 0.23 to 0.30 
equivalent to that of cork 
\ couple of enterprising 


Btu/sq. ft./hr/°F/in., 
Texans, however, have 
taken another physical property of this material—its 
structural strength—and turned it 
in a new load-bearing exterior 
tial housing 

Significance of this to the builder is that he can 
provide an insulated wall capable of withstanding ap 
proximately 3000 psi 
85¢/sq.ft. This compares to a cost for a brick veneer 
and insulation wall of about $1.25/sq.ft., a tidy sav 
ings according to a number of Houston building con 


tractors 


into an advantage 


use walls for 


residen 


load, and for a cost of about 


Furthermore the material is 
and use in 
? Ib., 
woods will frequently 
40 Ib 

Significance to the home-buyer i: 
can gain in lower first cost 


to handle 
weighs 


light—easy 
One cu. ft 
volume of 
run in the 


a building job about 
structural 


neighborhood of 


whereas the same many 


fold. He 


in decreased maintenance, 


three 


and im reduced heating bills or air-conditioning 
charges. Use of the Styrofoam in walls, flooring, and 
roof could yank as much as $1000 off the price of 


a $12,000 to $14,000 house. And suppliers see the 
price of the polystyrene foam coming down as de 
mand rises 
Ihe lower heating costs are a direct result of the 
properties: it take 80,000 Btu /ht 
compared to 150,000 Btu/hr for conventional con 
struction in homes of equal size. As for air cooling 


estimates show a house with the plastic to have about 


insulation about 


60% of the refrigeration requirement of a house with 
regular construction. With 
experimenters observed a 


respect to maintenance 
small tool-shed which has 
held up under two years of weathering with no sign 
of rot or deterioration 

The complete “plastic house 
the polystyrene material in the 


roof Plans for 


only 
{le wore 


will not have 
valls, but and 
in at least one large 


as well the floor 














Tomorrow 





room are for a l-inch thick slab of the material 
bonded with oxychloride cement to a “%4-inch thick 
square of marble, and laid directly on the cement 
slab of this basementless house. The cost is estimated 
at about one-third that of the conventional marble 
flooring 

A four-ply, built-up job will comprise the roof, 
covered with shingles of Styrofoam, measuring 9 x 18 
in. These shingles are 22-in. thick at one end, and 
}¥4-in. thick at the other. Cost is estimated at about 
the same as for a conventionally shingled roof of 
equal size 

Significance to the petrochemical industry is in the 
new potential market for polystyrene, and thus for 
ethylene and benzene. Suppose, for example, that 
polystyrene foam could win about 5% of today’s 
market for wood for house construction where it will 
serve, estimated at 5,670,000,000 board feet for 1955 
In weight equivalents, this would mean about 
47,250,000 Ib. of polystyrene. 

Benzene and ethylene producers therefore would 
seem to face a continuing bright future, should the 
plastic house idea really take hold. Further details on 
the house itself are given on p. 1221. The idea is 
a development by Dean Emerson, of The Emerson 
Co., who are distributors of Styrofoam in six states 
including Texas, and Francis J. Niven, a Houston 
consulting engineer 

WCU & DPT 


New “Wet” Fischer-Tropsch Reactor 
Makes Cheaper Synthetic Fuels 


*CONOMIC synthesis of liquid fuels from coal by 

“ the Fischer-Tropsch process appears closer today 
as the result of recent semi-commercial scale work by 
engineers with Germany's Rheinpreussen A. G.! 

By using a “wet” reaction system, they have been 
able to circumvent process disadvantages from the 
use of hydrogen-poor coal synthesis gas. Carbon dep- 
osition and catalyst deterioration are avoided, and the 
need for recycle hydrogen is eliminated. 

The wet reaction system consists of a finely di- 
vided, precipitated iron catalyst, suspended in a liquid 
hydrocarbon phase, through which compressed CO 
and hydrogen are dispersed. Cooling is provided by 
evaporation of water within coils immersed in the 
liquid, with rapid heat exchange claimed. Heat trans- 
fer surface requirements are said to be low—less than 
1S sq.ft. per 1000 cu.ft. of synthesis gas converted 
per hour 

Rheinpreussen claims up to 97% conversion of the 
CO and hydrogen in a two-stage, once-through, wet 
process. Products from the synthesis include 92 to 
98% Cy or greater hydrocarbons 

Koppers Co, of Pittsburgh participated with Rhein- 
preussen financially in the demonstration plant work, 
and Koppers is now the exclusive licensor for the 
entire western hemisphere and certain other countries 
in Asia and elsewhere. 

Although the process is not yet competitive in this 
country when compared to natural petroleum pro 
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ducts, or to the Fischer-Tropsch synthesis using 
hydrogen-rich gas from natural gas (at the Browns- 
ville, Texas, plant of Hidalgo Chemical Co.); it will 
certainly be attractive in countries long on coal but 
short on petroleum. (See below.) 
RLD 
(1) Kolbel H., Ackermann, P., and Engelhardt, F., “New Develop 
ments in Hydrocarbon Synthesis,” Fourth World Petroleum 
Congress, June, 1955, Rome, Italy 


(2) Anon }-Phase System Keys Progress in Synthetic Liquid 
Fuels,” Chemical Engineering, Aug., 1955, pp. 120-122 


New Hydrocarbon Synthesis Might 
Prove to Be Economic in U. S. 


A NEW source of cheap carbon-monoxide contain- 

ing gases for hydrocarbon synthesis has been 
reported by engineers of Rheinpreussen A. G. of 
Germany, along with their improved “wet” reaction 
system developed for the Fischer-Tropsch synthesis 
(see preceding description of the “wet” Fischer- 
lropsch system) 

It was that CO-lean gases 
blast furnace gas—could be reacted with water vapor 
to achieve a 93% CO conversion in one pass, and 
yield a product of 0.0125 Ib/cu.ft. of CO—70-80% 
olefins and nearly 90° C, and heavier 

Such CO-lean gases have only fuel value, and at 
peak production levels, not even that. Therefore, if 
no value is assigned to this CO-lean gas, the cost of 
the primary products from the reaction of CO and 
water vapor will be only about 30% of the Fischer- 
Tropsch products. Even when assigning “fuel” value 
to this gas, the synthesis products were only about 
60% of Fischer-Tropsch products 

Although the reaction had been studied previously, 
the tests gave only small product yields—consisting 
mostly of methane—and catalyst life was short be- 
cause of improper selection of operating conditions 
and catalyst, and improper catalyst pretreatment 

The essential features of the new process include 
the restriction of the CO-water ratio to between | 
and 2 parts water vapor per 3 parts CO. Excess CO 
causes heavy carbon deposition, while excess water 
inactivates the catalyst by oxidation. Another feature 
is the dependence of allowable space velocity on pres- 
sure—a point of departure from the Fischer-Tropsch 
synthesis 


from such sources as 


Examination of the gross reaction equation: 
3CO + H.O — -H, + 2CO., might appear to sug- 
gest a water gas reaction with subsequent Fischer- 
lropsch synthesis. However, when this sequence was 
induced artificially, yields were much lower than with 
the new process 

If the laboratory results obtained thus far can be 
substantiated with similar yields and product quali- 
ties on a commercial scale, this new source of hydro- 
carbons might even prove economic in oil-rich 
countries like the U.S 


RLD 
(1) Kolbel, H., Ackermann, P., and Engelhardt, F.. “New De 
velopments in Hydrocarbon Synthesis,” Fourth World 


Petroleum Congress, June, 1955, Rome, Italy 


PETROLEUM PROCESSING, August, 1955 














PETROLEUM PROCESSING 


Letters 





Concrete Corrosion 


To Tut 
the summary of 


EpItoR I was pleased to read 


my paper { Concrete 


\ New 


Problem”) in 


Corrosion En 
PETROLEUM 


pp 19 


Deterioration 
gineering 
19§ s 
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780). I am sure this will serve to cau 


tion the refining industry that this type 


of corrosion can occur under certain 
conditions in a refinery condense! 
water sewel! 

I would like to call attention to the 


last paragraph of the summary 
ticularly 
to verify 


pal 


the sentence “It is impossible 


their prior existence in the 


early stages of the corrosion process 


inasmuch as these bacteria cannot be 


identified at the analysis of the final 
corrosion products NEW 502 
As indicated in my paper, we have 


identified the 
sulfur oxidizing bacteria (Thiobacillu 


positively existence of 


and ‘4 , 


Thiooxidans) These bacteria are 
responsible for the production of high 
concentration of sulfuric acid with th 
resulting low pH. The 
existence it is impossible to verify are 
possibly the early 


indicated 


bacteria whose 


those active in 
Stages, i.e. Thiobacillus, and 
by B” on. the 


curve 


probable corrosion 
JOHN ZAHODNICK 


Linden, NJ 


No. 504 


fast t use precision 


easy tk 


LPG Copper Strip 


lo Tut During the 
of an investigation involving corrosive 


acle s perfect threads 
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propane at our plant, we read the 
comments by Dr. Charles W. Rippi 
(“Technical Tips on Petroleum Proc 
essing Problems,” April, 1955, p. 520) 
in replying to a question as to caus 
of LPG copper strip corrosion and No. 4P geared die stock gives 
rfect threads on 2%" to 4” 
methods for its prevention pipe with four sete (5 each) 
We would certainly appreciate an of die 
additional information concerning thi 
subject, particularly with respect to th 
formation of oil-soluble soap. This 
an entirely new aspect of the LPG cop we. 
per corrosion thinking at this plant 
UNZELM 
Georce H ae l No. 658 for perfect thread 
Resident Chemist ing | hand or with power 
Continental Oil Co for use on! to 2 pipe 
root Kicks out 
Billings, Mont wut cally when standard 
iS hread is t 
@ Dr. Rippie has been kind enough 
eo. 
10 pass or hi re pty 1o thi guery for -f 
the readers of PETROLEUM PROC - 
ING 
For a number of years I was as Small Ratchet threaders 


capacity from ’% 


with the Shell 
chemical! treatment of di 


sociated 


tillat LOCKS 
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MANUFACTURED BY THE RIDGE TOOL COMPANY © 536 Clark Street, 


(lo obtain more data on advertised produc is see page 1252) 


0 {Dd you ws 


AND MORE! 





Every 


RiGaIb> 


TOOL is 
TESTED 
for Perfect Threads 

Before Shipment 


‘Nensieaihied 
"| 
PIPE THREADERS 


Today, the craftsman is demanding more from 
the tools he uses. He buys tools based on per 
formance ...accuracy...dependability...and long 
service life. That's why itap(D Tools are num 
ber ONE in demand. They are designed and 
produced by men who have experience who 
have devoted their lives to the manufacture of 
the finest line of pipe tools available 


SPECIFY THE RIit@it> “502”... 


for use on any power drive. Single set of self 
contained dies adjusts quickly to 4” and %" pipe 
regardless of position of quick opening lever 


SPECIFY THE RII “504"... 
for use on any power drive. One set of full 
width dies adjusts to 1", 1%", 1%” or 2”. Quick 
opening dies retract immediately while power 
drive is operating eliminates slow back-off 
















Four-jaw work-holder sets to size instantly 
no lead screw jam 


& 





m WORK-SAVER PIPE hte 
e 


Elyria, Ohie 
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HERE’S THE RUPTURE DISC 


LOW PRESSURE 
SEVERE CORR 


For many year the problem of 
producing a low pressure rupture 
disc that could withstand pro 
longed exposure to evere corro 
sive conditions was a perplexing 
one. Yet, it was a problem that 
had to be solved, particularly for 
the Proc Industrie 


Iherefore, it was only natural that 
BS&H originator of the Safety 
Head hould come up with the 
right answer in the form of a flat 
type rupture dise whose bursting 
pressure is controlled by a top 
metal section, isolated from the 
corrosive contents of the protected 
vessel by a sealing membrane of 


leflon or Kel-b 


If back pressure is not anticipated, 
the bottom metal section of the 
disc is cut open to full relieving 
capacity Model 1A However, 
if a vacuum support is needed, the 
bottom metal ection 1} con 
tructed similar to the top section 
to serve as a vacuum support 


BSs6B 





Head Division, Dept. 2-D8 


7500 Eost 12th Street, Kansas City 26, Mo. 


ESPECIALLY vest 


FOR USE IN 


K NAC) Se 
osivt CONDITIONS! 





(Model 1B). Top and bottom se« 
tions are spot welded together to 
five a single compact unit 


Dise Models 1A and 1B are con 
tructed of corrosion-resistant 
metals such as Inconel, stainle 

teel, nickel, Hastelloy B and 
Monel. Either model is available 
in 2”, 3”, 4”, 6”, 8” and 10” sizes 
Pressure ratings are from 8 to 100 
Ibs. Close design tolerances are an 
inherent feature of this type dis 


If you have a pressure relief prob 
lem which you have not been able 
to solve satisfactorily with the reg 
ular pre-bulged type of disc or 
other types of relief device try 
the new BS&B Model 1A or 1B 
disc. It fits any standard size 
BS&B Safety Head flanges you 
may now have in service. Also 
available in a complete assembly 
consisting of inlet and outlet 
flanges, rupture disc, studs and 
nuts 


Your 8546 Man will be glad to give you 
details or you may write for descrip- 
tive literature and prices 


THE “CIRCUIT-BREAKER” oF 


Pressured Systems 


titling, 


4 
MTT 
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At that tin | pecifications of 
LPG inclu i opper strip 
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» Refi \ meeting 
I hx im il theory of sodium 
naphthenate oil-solu oap is devel 
f vhen they are 
treated with I U0 iustic soda 
sOlutior Ih celerate the 
ludg« forma tf ited furnace 
I} laborat testing solution 1s 
on mm, ol f immonium sulfate 
eettled one 
lay, and filtered through cotton. The 
oap test } t of shaking 50 ml. of 
ited furn | with 0 mil. of the 
ibo reagent in t-ounce bottle. If 
xlium naphtl ite sOaps are present 
ragged it levelops and 
isually tl f hange in color 
Hay iu | ‘ iporate a liter 
tf bhutan I | ilter Caustic 
treatment witl { I 0 Be and 
the evaporat 
ing flask’? Th imple test should assist 
you in checking the presence of sodi 
um oap ! I ! Oluble in the 


hutan ind which ontribute to the 


Cc. W. Ripe 
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tocks to meet demands for high q iali 964 and 565. Prior t th nment 
ty diesel fuel his specialty was additives for aviatics 
And for best results, FOA-2 should fuel 
i he added to freshly prepared Betore Om the Du Pont Com 
tocks at the refinery pan in 1950. Mr. Griff Chief 
Engineer at the Sharples Corporation 
Low cost research laborato it Bridgeport, Pa 
Du Pont FOA-2 is effective in low con There hue Vas C1 ived in the ce elop 
centration extremely economical to ment of centrifuges for cl ifving fine 
Mas refiners have obtained e» particles. His experience also includ 
ent results with it at a treating cost ix vears with Trans World Airline 
le than 2¢ per barrel. And when Engineering Manager of aircraft main 
misider the idded fle xibilit md tenance ind ! Miihicat | Pre wu tk 
custome itistaction it pro. icle com thi he Vu i semor e1 wer at the 
bined ith the elimination of man Shell Devel pment Compatr vorkin 
costly service call it more than pa on the development of aircraft engine 
for itself Jou K. Grirrin, fi i pecialist in lubricant 
iutomotive and aviation fuels and lh Mr. Griffin received his B.S. and 
Promotion aid bricant is current! vorking on the M.S. degrees in Mechanical Engineer 
lo help Ou take idly intage of the introduction of new iciclitive devel ing at the Universit t ¢ life rnia in 
vuivertising and promotion opportuni oped by the Du Pont Petroleum Chem Berkeley. He i it memix of the Se 
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tive vill be glad to consult with ou Most recent] hi ictivitic have American Societ of Mecha ] Engi 
in pro ide ua unple promotion busilt been concentrated on the introduction nee! ind the Institute of Aeronautical 
round a heating oil containing FOA-2 of the new Du Pont Lube Oil Additive Sciences 





| e 
| Envelope Stuffer to Help Your Fuel Oil 
| 
| Distributors Simplify Their Service Problems 
ficient oil burner ervicing alwa 
promote rood customer relations for 
our distributor jut when they have 
too man needle service call their 
profits suffer 
' Since the average heating oil user 
‘ ] ar sntative 2s ‘ | 
i) ar 4 are representa e of results ob sutomatic ill picks up hi home phon 
tained in a test conducted by a major oi! com i] f t] ' | } 
pany in an area where an abnormal number of amr Cal Ol CrVvic Me TEREERLENE m = 
ludge complaints in domestic heating systems the light st trouble “A ith his burr ! 
were received it is often awkward to convince him 
Fig. | shows a typical filter element as re that he may get faster result ind save uch things as fuse vitches and the 
moved from one of the heating units after run rane too—by making a si nple check fuel level in the torage tanh 
ning on untreated fuel, Fig. 2 shows an ele ot his equipme nt kor ample copii id cost mor 
mer ‘ ve ene c G e ' in } 
’ t of th nd of a : day test period ir lo he Ip vour di tributor overcome mation on ahe ining the tuffers in 
which the same fuel plu vel OW! A itive J 
se! plus Fue dd e No thi common proble m the Du Pont auantit bos our distributos comhect 
4 has been used in the system I " 
Petroleum Chemicals Division has pre inv of our regional off ted below 
pared i special envelope tulfer tor 
Try it! their use It is tactfully written and 
. ‘) 0 ! r m ‘ t< 
Sample of Du Pont Fuel Oi] Additive contain n CONTEC co hy e 
N for testing in your own stock ire an) product _— ; ™ tor the 
‘ cab vO ‘ t muito 
readily available. And you can qet lependability of the distributor's ser 
‘ iplete information on it and meth _ 
} . , 
vl ! riding it from il Du Pont Phe tithe - What der a | ser 
‘4 rey ‘ ‘ . i ci 
Petroleum Chemicals Division repre Cop iveS 6a to-understand-and Better Things for Better Living 
entative or regional office listed below remember instructions on checkin - +» through Chemistry 
aa 
Petro eum emicals 
{ NEW YORK, N. Y 1270 Ave. of the Amer 1s Pr e mbus 5-2342 
E. |, DU PONT DE NEMOURS & COMPANY (INC.) Regional ) CHICAGO, 'Lt.—8 So. Michieen Ave Prone RAndoloh 6-863 
TULS ‘ P. ¢ x ‘ ° ther 5.5 
Petroleum Chemicals Division . Wilmington 98, Delaware Offices } if] STON, TEXAS 105 Bank of Commerce Bide Pr P Apit 
LOS ANGELES, CALIF 612 Se. Flower St Phone MAdison 5-169 
IN CANADA, Du Pont Company of Canada Limited—Petroiewm Chern sis Divis 30 Riche i Stree West ' to 
THER COUNTRIES, Petroleum Chemicals Export—Nen s Bld 9 ...Wile 4t 4 De 


ADVERTISEMENT Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (inc.) 
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PRODUCT AND CRUDE PRICES 


weighted average prices in 
principal retinery markets 
Crude: 5 bbl, principal fields 
Source Platt's Ollgram Price Service 
July 1955 1955 


June July 1954 


REFINERY YIELDS 


on Crude Runs to Stills 


July 1955 June 1955 July 1954 











OF DATA (exce 











Trends—National 





Gasoline Demand At All Time High 


apa S < ratte 


1955 figures to July 15 





MOTOR FUELS 


From From 
Crude Not. Gos Total 
SUPPLY (Millions of b 4) 
June ‘55 3.350 430 3,780 
june ‘54 3.065 418 3.483 
Change + .285 + 012 + 297 
% Change +93 +29 + 8.5 
DEMAND (including Exports) (Millions of b/d) 
June ‘55 4.075 
June ‘54 3.894 
Change +181 
™% Change +46 


TOTAL SUPPLY (Millions of bbis.) 


6 Mos. ‘55 578.489 76.444 654.933 
6 Mos. ‘54 548.702 74.166 622 868 
Change + 29.787 +2.278 + 32.065 
| Change +54 +31 +51 
TOTAL DEMAND (including Exports)(Millions of bbis.) 
6 Mos. ‘55 652.376 
6 Mos. '54 615.477 
Change + 36.899 
| Change +6.0 


—_ Crude mune — Distillate Output Soar 
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1955 figures to July 15 





MIDDLE DISTILLATES 
Dist. 


Kerosine Fuel Oi Total 
PRODUCTION (Millions of b/d) 
June ‘55 279 1.640 1.919 
June ‘54 306 1.399 1.705 
Change 027 + 241 +214 
‘| Change 8.8 + 17.2 +126 
DEMAND (including Exports) (Millions of b d) 
June ‘55 148 1.063 1211 
June ‘54 163 996 1.159 
Change 015 + .067 + 052 
“| Cnange 92 + 6.7 +45 
TOTAL PRODUCTION (Millions of bbis.) 
6 Mos. ‘55 61.417 300.596 362.013 
6 Mos. ‘54 62.763 259.649 322.412 
Change 1.346 + 40.947 + 39.601 
| Change 21 + 15.8 +123 
TOTAL DEMAND (including Exports) (Millions of bbis.) 
6 Mos. ‘55 59.112 308.259 367.371 
6 Mos. °54 63.263 288.166 351.429 
Change 4.151 + 20.093 + 15.942 
“| Change 6.6 +70 +45 


Residual Demand Continues Strong 
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1955 figures to July 15 





RESIDUAL FUELS 


Refinery 
Output imports Total 
SUPPLY (Millions of b d) 
June ‘55 1.123 296 1419 
June ‘54 1.123 318 1.441 
Change 0 022 022 
% Change 6.9 1.5 
DEMAND (including Exports) Milliens of bd) 
June ‘55 1.398 
June ‘54 1.349 
Change + 049 
“ Change +36 
TOTAL SUPPLY (Millions of bbis 
6 Mos. ‘55 211.284 81.315 292.599 
6 Mos, ‘54 213.862 68.778 282.640 
Change 2.578 12.537 + 9.959 
% Change 12 18.2 +3.5 


TOTAL DEMAND (including Exports (Millions of bbis.) 
6 Mos. ‘55 301.437 


6 Mos. ‘54 284.635 
Change + 16.802 
| Change +5.9 


SOURCE OF DATA: May, June and July, API weekly reports; earlier months, Bureau of Mines 
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Trends—Regionol 





RUNS TO STILLS AND DISTRIBUTION OF PRIMARY STOCKS BY U.S. REFINERY DISTRICTS 
Primory stocks include those at refineries, of lorge 


terminals and in pipelines; all data based on AP! reports 


RUNS TO STILLS 
Millions of b d average tor GASOLINE STOCKS 


RESIDUAL STOCKS 
week ending on date shown Millions of bb's 


on date shown Millions of bbis. on date shown 
July 15 July 16 July 15 July 16 % July 15 July 16 o 
District 1955 1954 Change Change 1955 1954 Change Change 1955 1954 
92 B5¢ 2.4 ).508 11.4 
East Coast 1.10¢€ 1.09¢ i4 1 +41 d d ] ll 
f pee 2.42 2.1¢ 262 LZ } 09 11.1 6.151 64 





Change Change 


DISTILLATE FUEL O/L STOCKS 


Millions of bbls. on date shown 


KEROSINE STOCKS 


Millions of bbis. on date shown 


TOTAL MIDDLE DISTILLATE STOCKS 


Millions of bbis. on date shown 

July 15 July 16 be July 15 July 16 % July 15 July 16 4, 
District 1955 1954 Change Change 1955 1954 Change Chenge 1955 1954 Change Change 
East Coast 899 f ] \ 12.722 253 2.0 48.368 44.068 4.3K 98 
Gulf Coast 19 +) é 26.4 221 58 25.324 21.020 4.304 205 

a 3 73.692 65.088 8.604 ] 


4 





4.382 
28.778 
14.066 

8.440 


129.3 








Natural Gas and Refinery Gas Liquids 





SUPPLY AND DEMAND STATISTICS 


Bureau of Mines Dota 


CURRENT PRODUCTION Apr 
1000 b d monthly overage 1955 
Natuf Gasoline and Cycling Plants 
Liquefied Petroleum Gas 
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write for: 


_) NEW QUAKER OATS? 
BULLETIN 203-A 


we 








physical data on 
QO FURFURAL 


This bulletin—just pub- 
lished — includes graphs and 
tables of the physical prop- 
erties of QO Furfural. In 
addition, the recovery of 
furfural for re-use in con- 
tinuous processing is 
described. 

To help you evaluate QO 
Furfural as a selective 
solvent for lubricating oils, 
gas oil, catalytic cracker re- 
cycle stock, butadiene and 
other processes, write for 


your copy of 203-A. 











| The Quaker Oats @m pany \ | 


339W The Merchandise Mart, Chicage 54, lilinois 
Reom 539W, 120 Wall St., New York 5, N.Y 
Reom 439, FP. O. Bex 4376, Portiand 6, Oregon 





In the United Kingdom: imperial Chemical Industries, Lid., Billingham, England © In Europe: Quaker Oots-Gracnproducten N.V., Rotterdam, 
The Netherlands; Quaker Oats (France) S. A., 3, Rue Pillet- Will, Paris IX, France; A/S “Oto”, Copenhagen, S. Denmark 
in Australia: Swift & Company, Pty., lid., Sydney © In Japan: F. Kanematsy & Company lLtd., Tokyo 
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PROCESS CORPORATION 


Pionee 


SALT LAKE REFINERY 





The Houdriflow Catalytic Cracking Unit of the Salt Lake tefining 
Company has be consistently handling charge rats ‘ bn 
the 13.000 BPSD de n reactor charge rate nce goings ) tre 
in 1950. li iY tn installation served a test unit for ie 
ta t trave Radioactive beads were introduced into the re t« 
nd their ibsequent movement were checked by Geiger punile 
hese tests proved that the cata t circulated through part 
tive Houdr fiow unit ith excellent initormity 
Houdriflow unit re now operating at the highest conversio ( 
ever a the madustry Ay nfiormative new brochure des« 
the Houdriflow process i oon vemunat, Welte tac 
mW t Street, | delp! Va 

















GOING PLACES (grad 


with Cities Service... 





Cities Service transported more oil through more miles of 
pipeline in 1954 than ever before in Company history. Reason 
for this bustling underground activity— more Cities Service 
customers than ever before in Company history! 


ciTIES @ SERVICE 


A Gre i th Company 


Number I! of o series 








rRAR 
liquid separator filter 





Removes the water cloud and solids from light petroleum products. 


\ \ 
y / 
. | 
} i if Ur“ masomo 
} { 
i ‘ 
- } 
“=f } yf 
| 
\ 
i OPERATIONAL DIAGRAM ; eS 
Here the sure way to obtain clean, water 


ree petroieum product: the FRAM Liquid 
enarator/Filter | designed for use in refin WARNER 
ery proce streams and petroleum ry yrketing Lf ° Ae" ee 
installations to remove entrained water and le RS 
solids (down to 5 microns) from gasoline F< 
iet tif diesel fuel. kerosene, burt ing oil: Company 

/ 


Capacity is from 5 to 1000 GPM. Built te 
BOX 3096 e TULSA. OKLAHOMA 


\P| AS ME Code Send for Bulletin 





DIiVISIiON OF CORPORATION 
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a report from 


the leader in the field of 


CATALYTIC REFORMING 
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PETROLEUM 





MUCH HAS TRANSPIRED since Universal Oil Products 

Company announced in March, 1949, the availability of Platforming 

the catalytic reforming process which pioneered the use of a platinum 
catalyst and which established catalytic reforming as one of the 

basic refining processes. Just seven months after this announcement, the 
first commercial unit was placed on stream. Since that time the process has 
received an unsurpassed acceptance throughout the world’s petroleum 
refining industry. 


The unprecendented recognition given to this catalytic reforming process 
is indicative of how well it has fulfilled the industry’s need for an 
economical and efficient method to up-grade low-quality napthas. 
Platforming’s adaptability is brought out in the sizes of the units 

which have been installed. With capacities ranging from 

500 to 29,000 barrels, the UOP Platforming process has proved 

to be an answer to refiners’ octane problems, no matter 

what the scope of their operations might be. 


Recognizing that the ever-increasing demands for higher octanes would 
place additional burdens on the petroleum refining industry, 
Universal continued its studies in catalytic reforming. The results of 

this work were announced last March, with the introduction of Rexforming. 


This newest catalytic reforming process will permit refiners to produce 
fuels of any useful octane rating, without limitations 

due to feed stocks. Laboratory and pilot plant 
tests have shown Rexforming to be capable of 





producing gasolines in excess of 100 clear octane 


Commercial acceptance of Rexforming has UNIVERSAL 
been immediate. Units are now being engineered 

and construction on these installations is OlL PRODUCTS 
scheduled to begin shortly. company 

The future for catalytic reforming is certainly oP 

one of continued growth and progress. It Th ateanpsicrccaninniin 

is a future in which Universal Oil Products OES PLANES, HE. U. 6. A 


Company will play a leading role. 
Universal Service 


Protects Your Imuestment 
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@ READY FOR INSPECTION This bundle, which had been protec ted by Polvrad corrosion inhibitor 


wa pulled for inspec tion as part of the regular maintenance program 


QUICK TURN-AROUND 


lurn-around Time no longer need be headache 
y time—not when Polyrad costs seo litth 
An average treatment is about | quart of 
Polyrad corrosion inhibitor per 1,000 barrels of 
fluid. That's all it takes to prevent excessive down 
tume tor « leaning or replac ng fouled and corroded 
rehinery equipment 
Polyrad’s de tergent action 18 80 powerful that in 
many cases fouled equipment can be cleaned up 
while in operation, Organic and inorganic deposits 
don't have a chance to collect in Polyrad protected 
equipment. They are quickly loosened and removed 
n the fluid stream. That's why all around the 
refinery, Polyrad helps maintain throughput, in 
crease heat transter ind cuts down time for 
maintenance 
Stocks of Polyrad are maintained throughout the 
country. A Hercules technical representative will 
be glad to discuss its application to your specifi 


operating condition 


Pine Chemi lhvisior 
Naval Stores Department 


HERCULES POWDER COMPANY 


i King Street, Wilmington 9 Del 


lo obtain more data on advertised products see 
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SINCLAIR OIL 
CORPORATION 


says 





Sinclair Oil Corporation pioneered a new boiler to 
secure greater efficiency in refinery operation. This advertise- 
ment from the Oct. 16, 1954 Business Week emphasizes 

the results obtained with this unit. 


This B&W Carbon Monoxide Boiler, installed to absorb the heat 
from the exhaust gas stream of Sinclair's new Houston fluid 
cracking unit, was the first of its kind to go into refinery service. 
Here are the operating results: 





, oe 
Gas weight to boiler—lb per hr 650,000 
Gas temperature to boiler— 990 
Per cent CO in gas stream 

to boiler—, % by volume 4.8 
Steam from sensible heat and combustible 

in cracking unit exhaust gas—lb per hr 220,000 
Total steam capacity, boiler and economizer— 

Ib per hr 330,000 
Btu saved from cracking unit gas stream— 

Btu per hour 218,000,000 





at. oom - = er. — a 


The Babcock & Wilcox Company, Boiler Division BABCOCKH Ry 
161 East 42nd Street, New York 17, N. Y. 4 WILCOX 


soiLee 
DIVISION 
G-700 2 a Ne ~.— 
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ECONOMY — 

High alloy layer —uselly 
10% or 20% of total plate 
thickness — @ssures corre 
son and abrasion resistance, 
long equipment iite 


DESIGN FREEDOM— 


Integral bond allows design 
ond fabrication of shapes to 
meet process and space 
needs f 


Staint clad steel checks corrosion in STRUCTURAL 
these acid stripping and cooling units han STABILITY — 


dling naphthe nic acid at 350° I Lewced corben deel beck 


ing provides necessary 
strength and rigidity 


EASY TO MODIFY— 


Wormal cutting and welding 
will not endanger clad sur 
face or bond 


CLAD STEEL EQUIPMENT ASSURES 


LONG LIFE AND EASY MODIFICATION 


lo help you lengthen profitable service life and overcome advantages such as economical field erection and easier 


drainage, cleaning and inspection, can be obtained from 


two unique advantages. First, clad steel construction per- 16 cladding materials. Qualified equipment builders know 
mits easy tank and pressure vessel revision when new 


the factor of high first cost, clad steel equipment offers 


best how to apply these to your new processing equip- 
openings must be cut and flanges or pipes welded on. The ment. By working with your own engineers and consult- 
bond between cladding and backing is not affected by the ants from the start, they can help you get longer equipment 
temperature range where clad can be applied. This elimi- life at lower cost. Lukens offers the widest available 
nates seepage and crevice corrosion. selection of clad steels—stainless, nickel, Inconel, Monel, 

Second, you get all the benefits of solid high alloy’s copper—and cooperates with fabricators in helping you 
corrosion resistance and protection with savings up to to select the type best suited to your needs. If you would 
50", in material costs, Because cladding and backing are like more information, consult one of your builders or 
bonded over their entire surface, the API-ASME Code write Manager, Marketing Service, Lukens Steel Co., 
permits full gage consideration for design purposes. 752 Lukens Building, Coatesville, Pa. 

Long service life and low cost protection, plus other 





LUKENS CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD~-INCONEL-CLAD~MONEL-CLAD 











PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEEL PLATES AND HEADS AVAILABLE 
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to 


Piatinum Catalyst 
poisons 


Attapulgus Clay keeps strict watch over your 
catalytic reforming feed stocks, protects you against 
losses caused by catalyst poisoning. It does this by 
effectively reducing the detrimental constituents 
that temporarily (sometimes permanently) foul 

the catalyst. 


Here are the troublemakers (some need only be 
present at 10 parts per billion) that Attapulgus Clay 
adsorbs from the stream: ARSENIC— either present 
in the crude, or picked up from corroding tubes and 
equipment; LEAD— either crude-o« curring or picked 
up; SuLFuR—alkyl or aryl; NrrroGen — known to 
exist in some crudes, but whose source usually is in 
amine-type corrosion inhibitors 

Setting up this effective clay treatment safeguard 
can be accomplished at a surprisingly low investment 

one that pays out promptly in terms of the most 
favorable production rate. 

This is another solid example of how M&C 
products keep growing in value to refiners. There's 
always a new place for these versatile minerals to 
improve the quality and cut the processing costs 
of petroleum products 


is just off press. Check the coupon for 
prompt mating of your personal copy 


and for other assistance, tf desired 


MINERALS & CHEMICALS CORPORATION OF AMERICA 
Dept. 0, 210 W. Washington Square, Philadelphia 5, Pa 


ATTAPULGUS| ATTAPULGUS PRODUCTS from Please send me “Preparation of Petroleum Feeds For 
“ar Platinum Catalysts 


I'd like to talk to o representative about a specific 
feed stock problem 


MINERALS & CHEMICALS 
CORPORATION OF AMERICA 


W. WASHINGTON SQUARE, PHILADELPHIA 5 
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WHEN YOU’RE UNDER PRESSURE 


ON PRESSURE VESSELS... 
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THIS IS THE 


—_— sO 
KIND OF HELP YOU ee .) 


Se ee 


HEAT 


GET AT KELLOGG... TRANSFER 


EQUIPMENT 


Design Engineering: Kellogg wil! assume entire responsibility or work 
closely with your own design engineers on their proposals. Optimum 
designs are assured either way. 


Technical Competence: Kellogg's experience in metallurgy, heat transfer, TANKS AND 
stress analysis, metal fatigue, corrosion control, is unequalled among REACTORS 
pressure vessel fabricators. 


Fabricating Techniques: Kellogg fabrication methods are the culmination 
of 40 years of building pressure vessels to exacting specifications. Many 
improved techniques have resulted, such as K-Weld*. 


Non-Destructive Testing: Kellogg's complete facilities include the 
company’s portable “atomic cameras’’ which can photograph welded seams 


up to six inches thick in a single short exposure. KNOCKDOWN 
VESSELS 


Prompt Delivery: Kellogg’s plant modernization program assures 
faster delivery than ever before. Small and large orders receive the 
same attention. 


Construction Service: Kellogg’s continuing work in erecting vessels for 
complete oil refineries, pulp mills, and chemical plants provides a 
fully-staffed construction department with crews that know their jobs. 


Guaranteed Performance: Kellogg’s reputation has been built on long 
and efficient product life. The MWK name plate is your guarantee 


FABRICATED PRODUCTS DIVISION ory 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N. Y. 


In Canada: The Canadian Kellogg Company, Limited, Toronto 
In Europe: Kellogg International Corporation, London 


SUBSIDIARIES OF PULLMAN INCORPORATED 





*Trademark of The M. W. Kellogg Compan 


PUT YOUR PROBLEMS UP TO 





PRESSURE 
VESsseL_s 





Ip 
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There’s a faster, safer, 
cheaper, more accurate way 


to measure tanks with... 


a new 
Yl 


A crew of hand gaugers can climb slippery 
steel stairways in icy cold to lower tapes 
through opened manholes. Or one man can sit 
in a gauge house before a Gilbarco Remote 
Receiver and gauge tanks at the rate of fifty 





b> 


ELECTRONIC TANK GAUGE 


an hour— with a degree of accuracy never ap- 
proached by any other method. Here is auto- 
mation in tank gauging. For illustrated book- 
lets and full information about this great new 


advance in liquid level measurement, write 


GILBERT & BARKER MANUFACTURING COMPANY, WEST SPRINGFIELD, MASSACHUSETTS 
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Always 4¢ Coutrol Value 7 


Yes... but not necessarily a conventional control valve. The 
Conofiow EB Current Controller—a unique final control ele- 
ment—is an electric valve which controls at the source rather 
than in the line. This is the perfect solution for handling 
extremely viscous flows or when corrosion or abrasion pre- 
sents a tough problem. In many services too, it offers a more 
economical approach to fluid control than by means of a 
conventional control valve. 


The Cono EB Current Controller is essentially a pneumatic- 
electric transducer. It consists of the proved Conoflow 
Cylinder Conomotor and an electrical component such as a 
rheostat, potentiometer or autotransformer. The Cylinder, 
operating from a 3-15 psi air signal, produces precisely regu- 
lated rotary motion (to 360°) of the electrical component to 
control voltage, current, inductance, capacitance, resistance 
or other electrical values. 


A widely used method of regulating fluid flow with an EB 
unit is to position a rheostat in the motor field or armature 
circuit as a direct function of the pneumatic signal pressure. 
On many applications, electronic speed changers and electric 
motors can be controlled from zero to full capacity, offering a 
resultant control range that cannot be matched by conven- 
tional control valves. 


Conoflow EB Current Controllers are available in over 200 
combinations of electrical components to handle a wide variety 
of applications. A few are suggested here: 


CONSTANT PRESSURE 
PROPORTIONAL FLOw 
Liquip LEVEL 
MACHINE TOoOoL SPEED 
CONVEYOR CONTROL 
HEAT TREATING 


CONSTANT TEMPERATURE 
BorLer Freep WATER CONTROL 
REwInb CONTROL 

CONSTANT FLOw 

SrTrokerR Freep CONTROL 
Humipiry ConTROL 


The Conofiow EB Current Controller provides automatic feed- 
back control with these electronic speed changers: 


Lous ALLis— Select-A-Spede Rewiance—V.S. Drive 
Brown-Brockmeyer— Dial-A-Speed Seavo-Tex Propuctrs—Servo-Tek 
GeneraL Evecraic—Thy-Mo-Trol W e_rronic— Vara-Speed 
Master Evecrric— Speedranger W estincuousse— Mot-O-Trol 


WRITE TODAY FOR BULLETIN EB-1. Tell us something of 
your process control problem. Chances are we can suggest 
from direct experience an installation that would be profitable 
to you. No obligation, of course. 


omen, fe] a ie)’ Maetel i fe] 7 Gare), | 


FOREMOST MANUFACTURERS OF FINAL CONTROL ELEMENTS 


2100 ARCH STREET, PHILADELPHIA 3, PA 


General A); 
Radio = {| 


(Variac) eons + 


—« 


ot 3b 


AUTOTRANSFORMERS JS 


~ 


— 


“| 
Superior Electric 
. | 


(Powerstat) 


RHEOSTATS 


Cutler Hammer 
General Electric * 
Ohmite 
Ward Leonard 
Westinghouse 


POTENTIOMETERS 


Allen-Bradley 
Clarostat 
Fairchild 

Helipot 
Mallory 
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Positive, fast, leakproof flow control 














LUBRICANT SEALED FOR POSITIVE SHUT-OFF 
Rockwell Manufacturing Company, Pittsburgh 8, Pa. 


Cenodion Valve Licensee Peacock Brothers Limited 








SPHERES 


Diameters 
from 


YY," to 1" 


Sizes from %,2" LD. 
x I/g long x ”2"0.D. 
to 4" 1.D.x 1" long 
x 1° 0.D 


What are your 


PeLveTs 
from 
Ya" x 'Ze” to 
Y,' ’ Yn" 


< 
izes 


catalyst carrier applications ? 


Norton engineered and prescribed carriers 
offer you important processing advantages 


What do you need? An ert, high 
alumina carrier for fixed bed oxida- 
tion reactions 


such as those 


involved Iti the manutacture ol 
phthaln anhydride, maleic anhydride 
and ethylene oxide? 
An inert, low density carrier for use 
as a Space hiller or tower pac king? 
Norton ALUNDUM* 


aiumina Carriers are provi iv 


fused alpha 
highly 
successful in such processes (ontaim- 
ing 77% to 89% alumina, they are 
outstanding for 


chemical stability 


and resistance to abrasion and cro- 
s10n and their low density is a 
valuable quality in pac king and filling 
applications. 

ALUNDUM Carriers are commercially 
available in the form of spheres, rings 
and pellets. Also available in experi- 
mental quantities are Carriers made 
of MAGNORITE*, CRYSTOLON*, Fused 
Stabilized Zirconia and Kyanite ma- 
terials. 


August 1956 


ALUNDUM Spherical Carriers 


provide catalytic 
converters, reduc ng « hanneling and 
pressure drop toa minimum, Medium 
porosity spheres (40% -44%) have a 
ne twork ol open pores on the outsice 
surface only. 


uniform beds in 


These are specifically 
recommended for applications where 
the carrier 1s coated with a catalyst. 
High porosity spheres (45%-49%) 
have an internal as well as external 
network of pores, and are suitable 
for applications where the carrier is 
impre gn ited with a « atalyst. 


Other Norton Refractories 


for chemical processing include por- 
ous mediums, laboratory ware, ALUN- 
DUM, MAGNORITE, CRYSTOLON, and 
Fused Stabilized Zirconia shapes. All 
are engineered and prescribed to vive 
you the best fea * kK the most 


effective combination of physical 


characteristics plus thermal, chemical 
and electrical properties, For details 
callin your Norton Refractories Engi 
neer, or write, mentioning your spe 
cific requirements to Norron Com 
PANY, 267 New Bond St., Worcester 6 
Mass. Canadian Representative A. & 
Green Fire Brick Co., Ltd... 
Canada. 


NORTON 


REFRACTORIES 
Engineered... R. .. Prescribed 


loronto 


Qlaking better products... 
to make your products better 


*Trade-Morks Reg. U. 5. Pat. Off. and Foreign Countries 








New CRANE Corrosion-resistant valves 
in 18-8 SMo and Craneloy 20 


Gate, Globe, Angle and Check Patterns 


Few valves for process industries have ever 
received the quality treatment given this 
new Crane line—at prices you'll find O.K. 


Note, for instance, the unique yet simple 
split-wedge disc construction in the gate 
valves. Those dual identical discs are free 
to rotate in their holder—the most effec- 
tive design for resisting galling. The trun- 
nion shape at the back of each disc assures 
even distribution of closing forces. You 
couldn't buckle them if you tried. 


The globe and angle valves give equally 
outstanding control of corrosive fluids. A 
new type disc-stem connection, with mini- 
mum clearances, practically eliminates 


vibration. By placing seating load closer 
to seats, it provides easier, more accurate 


closure. 


Check valves feature compact, thor- 
oughly proved, non-slamming design. 


Throughout, these valves are built for 
better service in your choice of Crane 18-8 
SMo Stainless Steel or Craneloy 20. Both 
lines come with screwed or flanged ends. 


ASK FOR THIS CATALOG—Full information in- 
cluding service suggestions given in circular 
AD-2080—available from your Crane Repre- 
sentative or by mail. Crane Co., General Offices: 
Chicago 5, Ill. Branches and Wholesalers every- 
where. 


CRANE CoO. 


VALVES -:; 


PETTING s 


ee oe 








Ale 


New split-wedge disc in gate valves 
combines the benefits of free rota 
tion with uniform seat load pressure 


CRANE’S FIRST CENTURY...1855-1955 


KITCHENS «© PLUMBING - HEATING 
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Barium-Based Additives Will Still 
Fortify Their Lube Oils 


Now representing 75% of all detergent additives, barium-based 
additives are getting better all the time. And so are barium com 


pounds used to make them. 


We should know. For we are the principal supplier of barium 
chemicals to additive producers ... and have been hard at work 


these many years to keep one step ahead of their needs. 


For instance: we increased output 100% in the past 2 years and 
continue to look to the future. We pioneered production of dense, 
crystalline electric-furnace barium oxide and are now piloting an 
advanced process developed by Westvaco engineers. Though we 
had an ample reserve of high-grade barytes, we recently acquired 
another large mineral deposit to further increase ore reserves 


against anticipated end-use growth. 


Yes, when “dream cars” come true, better additives for better 
lube oils will be ready. Then as now, we confidently expect to be 


America’s largest producer of barium chemicals for oil additives. 


if you are working with lube-oil 

additives, we would like you to have a 

copy of this new, 24-page booklet giving complete 

information on WESTVACO Barium Chemicals. Send for it now. 


Westvaco Mineral Products Division 
FOOD MACHINERY AND CHEMICAL CORPORATION 


” curmicats | General Offices . 161 East 42nd Street, New York 17 


TEXAS + NEWARK, CALIFORNIA 
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For reforming 
natural gas If you could peek inside equipment used for production of syn 


thetic gas and hydrogen, you would see a veritable showplace 
for Stainless Steel 
. Without Stainless Steel tubing and devices, maintenance costs 
Stainless would go through the roof. With Stainless Steel, the greatest 
freedom from severe petrochemical service is the usual result 
aan eee wen Of course, there is the job of selecting just the right Stainless 
Steel composition the composition with the best performance 
Steel cost ratio. This problem is discussed in our booklet, “Perform 
ance of Stainless Steel in Petroleum Refinery Service.” 
a Your copy is waiting. Just write to United States Steel, Room 
4735, 525 William Penn Place, Pittsburgh 30, Pa., and we shall 
be glad to send you a copy 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


mire are ' EXPORT COMPANY SEW YORK 


me ww snag woe oom QUSS STAINLESS STEEL 
weeks—(onw!lt your newspaper for time and station 


SHEETS str PLATES PIPE . TUBES WIRE 


BARS - BSULETS SPECIAL SECTIONS 





UNIT EOD STATE S 3 & es 








KUPLEX 


TRETOLITE COMPANY 


UPLE 


the new Tretolite metal deactivator 


Kuplex deactivates harmful copper and copper compounds 
by a chelating action. This prevents hydrocarbon 
deterioration caused by metal catalyzed oxidation. 
Kuplex prevents the undesirable reactions by combining 
with the dissolved copper to form a stable chelate. 

If copper is present, the use of Kuplex will reduce the 


amount of anti-oxidant necessary to effect desired stability. 


GASOLINE * KEROSINE 
JET FUEL * DIESEL OIL 
FURNACE OIL * TURBINE OIL 


Kuplex effectively protects the quality of hydrocarbon products 





for as little as 2 mills per barrel. This insurance inst customer 


dissatisfaction is worth many times its low cost. 


For complete technical data, samples and prices, ask your Tretolite refinery 


service engineer or write to 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 


369 Marshall Avenue, St. Louis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


Desaiting + Demulsifying + Corrosion Preventives + Scale inhibiting 
Asphalt Additives «-« Fuel Oil Additives + Water De-olling «+ Paraffin 


Removal « Production Stimulation «+ Bactericides +« Metal Conditioners 














“There is hardly anything in the world that 
someone cannot make a little worse and sell 


little cheaper —and the people who consider 


price alone are this man’s lawful prey.” 


John Ruskin 


m 
| 





MIN 














We make our products better but never cheaper 


. Striving for quality and performance, rather 
than the lowest price. 


Crosby Steam Gage and Valve Company, 43 
Kendrick Street, Wrentham, Mass. . . . manu- 
facturers of Safety Valves, Relief Valves, and 
Pressure Gages. 


KEEPS PRESSURE ON THE yi SAFE SIDE 


PY 
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What Foster Wheeler’s 


WORLD-WIDE EXPERIENCE 


in petroleum processing 


means to you 


FW has placed in operation during the past 
year complete new refineries in U.S.A... South 
America, South Africa and the Philippines 

plus many additional processing units includ 
ing the largest crude distillation unit ever built 
and the highest capacity fluid cat cracker in 
the world. Work is continuing on similar proj 


CANADA . Complete refinery with capacity ENGLAND Largest refinery in Britain, witt ects in Brazil, Venezuela. England, France. 
of 23,000 barrels per day capacity of 125,000 barrels per day 
Spain, Bahrein, Canada and the U.S.A 


The experience which this represents is im 
portant to petroleum refiners everywhere. De 
sign and construction problems have been 
solved under a variety of conditions. Working 
with and training unskilled labor in far coun 
tries has developed streamlined and simplified 

UNITED STATES Synthetic ammonia plant COLOMBIA, S.A. Completely modernized construction procedures. This engineering and 
producing 180 1/0 of liquid ammonia refinery with capacity of 30,000 bbi per day construction know-how is constantly being ex 
panded to encompass the latest technological 
advances in the petroleum refining and petro 


chemical fields. 


That's why FW can save you time, effort and 
expense in any phase of process design. con 
struction or modernization. Foster Wheeler 


Corporation 165 Broadway. New York 6. N.) 


PHILIPPINES Complete refinery with capac SOUTH AFRICA Complete refinery instatia 
ity of 13,000 barrels per day lion capac'ty, 15.600 barrels per day 


FOSTER WHEELER 


LONDON NEW YORK PARIS ST. CATHARINES, ONT 
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Kansas Paint & Color Company’s Heat-Resisting Aluminum Paint 


is used on “hot” mufflers at Tennessee Gas Transmission Co. 


400°-600° mvfflers at East Bernard Compressor 
Station of Tennessee Gas Transmission Company, 
Houston, Texas. This company hos used Heat 
Resisting Silicone Aluminum Paint for more than 


10 years 
The Aluminum Paint here is by Kansas Paint 
& Color Company, Wichita 2, Kansas. 

With over 500 hot muffler 


tion, this company has had a lot of 


in opera 


experience with high-heat paints. They 
find that Silicone 


gives fine protection, lasts a long 


Aluminum Paint 


time. . . from 18 to 36 months, de 
pending on the cleaning operation 
Special-formula, high-heat alumi 
num paints have been developed 
jointly by ALCOA and leading manu- 
facturers for use in “hot” industrial 


applications such as this. Paints made 


PETROLEUM PROCESSING 


August, 1955 


to these formulas last longer, cover 
better, stand up better under high 
temperature corrosive smoke and 
fume 

ALCOA does not make paint. But 
ALCOA Aluminum Pigments are used 
in more aluminum paints than any 
Look for the ALCOA 


shield on the paint that you buy. It 


other brand 


your assurance of top quality and per 


formance in aluminum paint top 


i 


protection for installations through 


out the petroleum industry. Write 
today for information 


Write us 


lems. Mail the coupon today. Free 


about your paint prob- 


booklets tell how to paint with 


iluminum 


lo obtain more Gata of wWvertise 


PIGMENTED WITH 


ALCOA ¥W. 
ALUMINUA 


ALUMINUM COMPANY OF AmaEenICA 


poocccccclHfHHHeHee 
Aluminum Company of America 
Point Service Bureau 
1792-H Alcoa Building, Pittsburgh 19, Pa. 
Please send me your FREE booklets: 
Painting With Aluminum 
| Aluminum Asphalt Roof Coatings Moke 
Time Stand Still 


Nome 


Compony 


| 


ee 


Addrew 
City lone “ote 


Saeed ceeelieelieetiemetiel 








A Trap Designed to Make the P. A. Happy’ 


P. A. States The Case. The Purchas- 
ing Director of a midwestern refinery 
says: ‘The lowest price bid is sometimes 
not the most economical or desirable one. 
Often @ proper evaluation of other fa tors 
reveals quite the contrary to be the case. 


What we are after is to obtain the lowest 
overall cost of operating units. Therefore, 
the first cost of any piece of equipment 
must be considered together with such 
other factors as maintenance, safety, 
durability, flexibility, et 





*On the above basis Armstrong traps 
are certainly designed to please the 
Purchasing Agent as well as che Super- 
intendents, Engineers, Sceamfitters 
and Maintenance Men 


Installation. Armstrong offers side 


SOCCER EEE EEE EEE EEE EEE EEE EEE EEE HEE EEE TEETH EEE EEE HHS 
. . 


Application Enginoored 


inlet-side outlet or bottom inlet-top 
outlet traps in sizes up to 144” so hook- 
ups can be made with minimum labor 
and fittings. All traps can be equipped 
with internal check valves, and the 
three smallest sizes are available with in- 
tegral strainers. These optional built-in 
features mean lower installation costs 


Durability. Valves and seats are file- 
hard chrome steel, ground and lapped 
together. The other parts are corrosion- 
resistant stainless steel. Mechanisms 
in low and medium pressure (raps are 
identical in design, materials and 
workmanship to those used in traps 
for 900°F, 900 psig! 


Maintenance. Armstrong traps sel- 
dom require maintenance. And, they are 


easily inspected or repaired simply by 
removing the cap to which the entire 
mechanism is connected. The body stays 
in the line. To make a trap new again, 
simply install a repair assembly straight 
from the factory production line. 


Safety. Every fine-grained cast semi- 
steel trap is factory-tested at 500 
W.S.P. For great resistance to fire, 
shock and explosion Armstrong offers 
a complete line of forged steel traps 
starting at only $20.00 list 

For lowest cost in the long run, 
Armstrong traps are your best buy. 
Call your nearby Armstrong Repre- 
sentative or write: 


ARMSTRONG MACHINE WORKS 
826 Maple Street, Three Rivers, Michigan 


ASK FOR CATALOG J 
44-pages of trapping 
facts and figures, how- 
to-do-it data and use- 


ARMSTRONG STEAM TRAPS 


e . 
PPP PEEPS O EO OCC OCC OSCOCOOOCCOOCO CSCC 


ful information. Free 
on request. 563 
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LEADING THE WAY 





As they traveled through unfamiliar regions 

in their prairie schooners, the pioneer settlers of 
the western regions of America were faced 

with many uncertainties. For them, the journey 
was truly a voyage into the unknown. 


Innumerable doubts and misgivings can be present, 
too, when you embark on an important 

expansion program, particularly when a decision 
must be reached on the selection of a process 
construction organization. There can be no turning 
back after the commitment becomes final. 


You will be free of this concern when you choose 
Procon, with its complete design, 

engineering, and construction facilities. Procon 
has repeatedly demonstrated its leadership 

in completing a wide variety of projects 
according to the specified requirements. 


Our engineering staff can show 

you in detail why your next 
process construction job should 
be handled by Procon. 


PROCON Perera’ 


1111 MT PR« PECT ROAD, DES PLAINES, ILLINOIS 
PROCON (CANADA) LIMITEO—40 ADVANCE ROAD TORONTO 


PROCON SREAT BRITAIN) LIMITED 112 STRAND, LONDON 
WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM 


PETROCHEMICAL AND CHEMICAL INDUSTRIES 


> 
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THE BEST NAME YOU CAN GET 
on the engineering of your new plant 


@ Compared to the cost of material and construction, the engineering 
of your new plant represents a small percentage of your investment. Yet 


the erected value of your plant depends largely on the quality, accuracy 
and thoroughness of the engineering: 


century of it—that meticulous care in engineering pays off in reducing 


Here at McKee we know from sound, practical experience—a full half- 
go illity, 


construction man-hours and in making most advantageous use of mate 


rials. But, most of all, McKee engineering assures you correct plant 


y 4 design and efhicient layout—in short, a plant designed and built to earn 





a profit. When you want the best name you can get on your plant engi- 
neering, call in McKee: 


McKee 
Engineering 


Services Arthur G. McKee & Company + Engineers and Contractors 


Headquarters: McKee Building « 2300 Chester Avenue « Cleveland |, Ohio 
Offices: New York, N.Y. @ Union, New Jersey ¢ Washington, D. C. 
a British Representatives of Metals Division: Head, Wrightson & Co., Limited 

















Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 











IF YOU ARE 
CONCERNED WITH 
HIGH OCTANE OPERATIONS 


GAKER 


“4¥aivers 


INVESTIGATE THE 
EXTRA EFFICIENCY OF 
Sinclair-BAKER RD 150 


Ramee PLATINUM CATALYST 


Sinclair Research Laboratories. This peak-pro- 
duction catalyst is now used with marked ad- 


vantage by such companies as Sinclair, Socony 
and Pure Oil. 


REGENERATES IN SITU...! 

RD 150 provides high initial efficiency plus Upon request, a Baker representative will be glad to con- 
unique regenerative features. RD 150 assures sult with you and to furnish detailed information and 
vreater yields at high octane levels, exception- 

ally long periods of operation, PLI 2 addi- recommendations. 

tional economy made possible by regeneration 

in situ! We are quite confident that the full 


story of Baker's RD 150 will be intensely inter- 
esting to you. 


You ean also he relieved of delivery and 


Pi wh ocadl ring tr tty hanger gee & COMPANY, /NC. 
geared for largeaeale manufacture and rch. MQ DAW AY 
7 tea ASTOR STREET «+ NEWAR K, 


TRG wee GC? FLA TER ER BBtrats £82 eae es 
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swaged right inside rigid steel pipe. . 


Here reall 
hitting ind valve 


ited lining 





You Can See Why 


SARAN LINED PIPE 


is your answer to 


It's made of corrosion-resistant saran pipe 
. two pipes 
in one for longest-lasting performance. 


trouble free pipe rige saran lined pipe, 
! This modern piping has a durable 


that eliminate hutdowns due to corrosion 


forms tight-litting joints that prevent leakage. Saran 
lined pipe, fittings and valves won't burst under working 
pressures up to loO pat and saran lined cast steel 
fittin ive available for even higher pressures. Every 
ingle pies f saran lined pipe, fittings and valves is 
efully spark-tested by hand to be sure there are no 
pinpoint holidays or cracks in the lining 


_ 








SOME OF THE MANY 
INSTALLATIONS USING 


SARAN LINED 


STEEL PIPE 


Lined Pipe ia 
The b Chem 
Vicl 


Vanufactured by 
cul Company 
med, Wichigan 


Hydrochloric 


acid has 





— has been eminently 








you can depend on DOW PLASTICS 


(To obtain more data on advertised products see page 1252) 





been conveyed m thi “Saran 
installation for well over seven years. Service ter de , | 


satistactory 


downtime losses 


Installation costs are low with saran lined pipe, fittings 
and valve tov They ean be cut and threaded in the 
field with modified pipe-fitter’s tools. And because they're 
rigid, few supporting members are needed 

If your operation require the conve ! f acid ilkalies 
solvents and other corrosive liquids, be sure to investigate 
saran lined pipe, fitting ind ale toda bor turther 
information, write the Saran Lined Pipe Company, 2415 
Burdette Avenue, Ferndale 20 Michigar Dept SP520F. 
RELATED SARAN PRODUCTS ~— Sara: h ing e@ 
Saran rubber molding stock e Saran tul e Sarar 
pipe and fitting 








PETROLEUM PROCESSING, August, 1955 








f 
- 


; 
\ 


BIG CRACKER 


The 45-ft. dia by 30-ft. high regenerator 
shown here and a reactor and fractionator 
built by CB&l are part of the largest Model 
IV Catalytic Cracking Unit in the world 
Furnished through the Fluor Corporation, 
Ltd. for The Standard Oi! Company of Cali 
fornia's refinery at El Segundo, California, 
it has a design capaci 40,000 B.P.D 
The reactor was field stress relieved and 
X-rayed as was the lower 21 9 in. shell 
and bottom head of the fractionator which 
is clad with 12 per cent chrome 

When planning additions, or a new re 
finery, write Chicago Bridge lron Com 
pany for information on welded steel plate 
structures. 
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Chicago Bridge & Iron Company 


Atlonta © Birmingham © Boston © Chicago © Clevelond © Detroit © Houston 
Los Angeles © New York © Philadelphia © Pittsburgh © Salt Loke City 
Sen Francisco © Seattle © Tulse 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA 
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FULL Y A Lemat! 


Latest COOPER-BESSEMER GMWA 


Interior view of Northern Notural's Mullinville 
Station, showing 2,000 hp Cooper-Bessemer 
GMWA and panel used for automatic single 





switch compressor operation 


Compressor Station Development... 


ow, by merely energizing a sing/le-switch control, 
N a 2,000 hp Cooper-Bessemer engine-driven 

GMWA compressor is started and put on line. 
That's exactly what takes place at Northern Natural 
Gas Company's mainline station in Mullinville, Kan- 
sas... worked out jointly by Northern Natural and 
Cooper- Bessemer. 


This will be welcome news to all who are familiar 
with the intense competition between different meth- 
ods of moving gas through pipe lines, It means you 
can now continue to experience the greatly superior 
fuel economy of the reciprocating gas engine and at 
the same time benefit from all the other economies 
claimed for competing equipment. 


Impressive results at Northern Natural are typical of 
the Cooper-Bessemer development work that con- 
tinues day after day. Next time you need heavy-duty 
engines or compressors, first find out about the 


newest advancements being offered by one of Amer- 
ica’s oldest engine builders Cooper-Bessemer. 
Detailed information and complete-line bulletins are 
readily available from the Cooper-Bessemer office 
nearest you. 





MOUNT VERNON, OHIO 


COOPER-BESS MER 


GROVE CITY, PENNA. 







New York City © Seattle, Wash. © Bradford, Pa. © Chicago, Ill 

Houston, Dallas, Greggton, Pampa and Odessa, Texas 

Washington, D. C © Shreveport, la © Sean Francisco, Los 

Angeles, Colif. © St. lowis, Mo. © Gloucester, Moss. © New 

Orleans, la. © Tulsa, Okla. © Cooper-Bessemer of Conada lLid., 
Edmonton, Alberto—Hoalifax, Nova Scotia. 





DIESELS ° GAS ENGINES e GAS-DIESELS @ ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 
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FIRST in its class! 










erocat 


fluid cracking 
catalyst 


erocat 


riple A 
p 


high alumina 
catalyst 


both balance with 
HIGH PORE VOLUME 


Now you get high pore volume in balance with other catalyst 
properties in both AEROCAT TRIPLE A High Alumina Cata- Ly 


lyst and Agrocat Fluid Cracking Catalyst. © , 


The optimum balance of AEROCAT Catalysts gives you top \ 























cracking efficiency whether your process calls for a regular 

catalyst or our new high alumina catalyst. AMERICAN Ganamid company 
Cyanamid has pioneered these catalyst improvements 

... first to deliver a commercially successful high alumina REFINERY CHEMICALS DEPARTMENT 

catalyst ... first to incorporate high pore volume balanced 30 Rockefeller Plaza, New York 20, WN. Y. 

with other catalyst properties. Ask your Cyanamid repre- 

sentative about HI PV* and how it helps AErRocaT Catalyst 

help you. *Trode-mark in Canado 


North American Cyanamid Limited, Toronto and Montreal 
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PERFORMANCE RECORD of these tube moder acti il oy erat r conditions is now i part of Anaconda s exten e collectior f case histories 


Use of Anaconda Cupro Nickel, 10%-755 Tubes 
in Texas refinery may answer your tube problem 


Imagine a collection of tube perform Neches Refinery of a major oil produces Help for your tube prabtom. No one 
ance case histories that can answer many These tubes—in use two veat cool tube alloy erve best 1 ‘ ill con 
of the « wrosion problems y u face! heavy is oil in an Alco Exchanger on ditions You pl blem ne of choos 
Our files bulge with such a collec a Crud Pipe Still Unit. Gas oil at ing the right alloy for the job. Let 
tion, Here is experience swccumulated ibout 500°T mildly corrosive—comes Anaconda Technical Department 
over almost a century. Here are cde in contact with the outside of these he Ip you. Write, outlining your « perat 
tailed records of tube performance tubes. Brackish river water—with a ing conditions, to Dept. TD, The 
under hundreds of actual operating high salt content — circulates through American Brass Company, Waterbury 
conditions the tubes. Yet the tubes show no sign 20, Conn. In Canada: Anaconda Amer 
We can put the information in these ot corrosion ican nae Ltd., New Toronto, Ont 
files to work for you at once—to he Ip CUPRO NICKEL, 10°..-755 resists corro 4,604 id 
you select the one best alloy for sion almost as well as (¢ upro Nickel 
your job 30% -702:; yet it costs much less. Pol ‘eee 


Here's a case history we are now luted sea water and sea water with 


adding the use of ANACONDA ( upro entrained air—even at relatively high Tubes and Plates 
Nickel, 10%-755* Tubes in the Port velocity—have little effect on this alloy for Condensers and Heat Exchangers 
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FEED WATER ECONOMIZER 
SULFUR WASH TOWER 


WASTE HEAT BOILER 


. : ane | ~ we The dependable 


Fluor Furnace 





is the key to 
a i . 
mem = Safer sulfur plant 








The Fluor furnace is a cylindrical horizontal kiln built 
in one or more sections with manifold connections for 
parallel operation. Each section is complete in itself 
with its own special packing section to assure uniform 
over other methods of producing elemental sulfur from oxidation. Combustion takes place on the surface of 
the hot firebrick, eliminating need for burners and pre- 
venting unburned HS from escaping 


The Fluor sulfur recovery process has a distinct advantage 


waste hydrogen sulfide because of the design of the Fluor 
furnace. Outstanding in its simplicity and particularly in its 
safety factor, the Fluor furnace entirely runs itself. It is not 
affected by the composition of the gas, by the fluctuations 


in feed gas rate, or even by a complete interruption of feed liquid sulfur, requiring shutdown. Catalyst in the Fluor proc- 


gas. It is possible to shut down a Fluor furnace for as long ess need only be changed every 3 to 5 years. 


as 60 hours and resume operation simply by readmitting the 


Ihe Fluor furnace can handle much leaner gases than 
gas stream. Reaction starts immediately on the surface of 


other processes. If economically feasible, the Fluor process 
the mass of hot brickwork, leaving no possible chance for | I 
can recover sulfur from an HoeS gas stream with a sulfur 


concentration as low as 15% (dry basis). An internal brick 


unburned H2S to escape 


The Fluor reactor furnace is the only one in sulfur plant work recuperative-heat exchanger incorporated into the 


use today based on recuperative heating. All others employ furnace makes this possible. The temperature of the feed 
burners of one sort or another which must be relighted if gas is preheated sufficiently before it reaches the reaction 
flame is extinguished due to a fluctuation or interruption of zone for more thorough combustion. This feature is exclu 
feed gas or for any other reasons. To prevent escape of sive with the Fluor design 


unburned HS, burner-type furnaces are equipped with flame 
he first sulfur plant on this continent utilizing this process 


was built by Fluor for the Southern Acid and Sulfur Com- 
which are subject to failure. These are not necessary on a 
FI , pany in 1942. It is still in operation, producing a high grade 
uor urnace = 
(99.97% ) sulfur. Since then Fluor has built a significant 


detectors, automatic relighters and other emergency devices 


Fluor-built sulfur plants operate at a 400° to 500° F tem number of sulfur conversion units with equal success 
perature level at the catalyst beds with 
no danger of flooding the beds with 
sulfur. With burner-type kilns, should 
the flame fluctuate and catalyst reac 


tion occur at too low a temperature 
| BE SURE WITH 






the catalyst beds are plugged with 
THE FLUOR CORPORATION. LTO 
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MIXER SHUTOFF closes like o 
valve to keep liquid in the tank 
while seal is being changed. No 
need to drain the tank. One man 
can replace seal in a few minutes 


COST-CUTTER. D-X Sunray Oil Co. operates |0 of these LIGHTNIN » 






























Mixers with rotary mechanical seals, at refinery in Duncan, Oklo | we 

This unit, one of a pair installed on 80,000-bbI. tank, blends TEL at, 

uniformly into gasoline in about 2 hours. Then the resulting high . CARTRIDGE SEAL slides off 

octane blend is discharged to ao products pipe line. Mixer is shown ° shaft. New seal cartridge goes 
- with type “P" motor mounting in its place. Taper on shoft in 


sures correct alignment when 


a ° - 
“ re Zz hc | Rn ry = ~ recoupling 





No stuffing box to repack! 


How D-X Sunray Oil Co. slashes mixer upkeep with new, easy-to-replace LIGHTNIN Mechanical Seals 


LD-X Sunray Oil's maintenance men new tanks mission on gear drive Models SE 


hardly ever touch this LIGHTNIN Side Iwo separate sets of heavy-duty bear 
Get solid maintenance savings 


Entering Mixer ings—one to carry transmission loads 


It never needs repacking. There's You can cut maintenance cost, and only, one to take the brunt of mixer 
no stuffing box to fiddle with. And stop product drippage around your shaft loads. A flexible coupling links 
there's no leakage tanks, too—by specifying LIGHTNIN shaft and quill, to protect gearing 

In place of a stuffing box, this Mixers with the new, easy-to-replace from any sudden shock or strain on 
LIGHTNIN has a quickly-removable LIGHTNIN rotary mechanical seal the shaft 
cartridge-type rotary seal. This new Some users are saving as much as 9O% You get your choice, too, of seals 
LIGHTNIN Seal positively stops prod of the time and money once spent on or stuffing boxes to fit the job—with 
uct leakage. It runs for years without stuffing box upkeep or without positive, easy-operating 
attention There are other mechanical rea tank shutoff device that permits seal 

But if the seal ever needs to be re sons, too, why LIGHTNINs are your change or repacking without losing 
placed, one man can replace it in a best equipment buy for the long pull a pint of product. 
few minutes, And he does it without For instance, you can't ever lose Your LIGHTNIN Mixer representa 
draining the tank, without demount alignment of parts in a LIGHTNIN tive will be glad to give you the full ; 
ing or dismantling the mixer Positive alignment is built in, for story on how LIGHTNINs for your 

Does it work? Judge for yourself keeps, with concentric rabbet fits that tanks, new or old, can help you avoid 
after trying out two of these Licut mean smoother running, often for 20 shutdowns and reduce maintenance 
NINS at its refinery in Duncan, Okla., years and more cost. He's listed in your copy of The 
Sunray has purchased eight more of And LIGHTNINS give you extra Refinery Catalog. Why not give him 
the same type, for installation on safety with hollow-quill power trans a call today? 


Get the cos!-cutting facts (_) 8-102 Top Entering Mixers [) 8-108 Portable Mixers (elec ° . ®e« 
now... New 8-page Bulletin (turbine and paddle types) tric and air driven) . y/ OSA 
6-111 shows how you get mainte . . 

nance-free sealing that really [] 8-110 Condensed Catalog . 


| } 6-103 Top Entering Mixers 
slashes fluid mixing cost to a new (complete line) 


a 
. 
- { lier t 
low. Send also for LIGHTNIN Mixer propeter types) . Mixers 
catalogs listed here. Free —no obli [} 8-111 LUGHTNIN § Rotory ° 


{ } B-104 Side Entering Mixers 


gation. Just check dato yeu want, Mechanical Seals . 
tear out and mail to us todey with : . 
your name and company oddress { ] 8.107 Mixing Dote Sheet | ] 6-112 Laborotory Mixers . 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT Co., Inc., 13!-h Mt. Read Bivd., Rochester II, N.Y . 
In Canada; Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont . 
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Japanese Refining Booms 


Demand seen climbing at 10% a year rate, 


A Staff Report by the Editors 
of PETROLEUM PROCESSING 


APAN’S petroleum industry is straining 


v7 seams. With demand 
increasing, 
pacity 1s 


pressure for 
also mounting 


Refining has grown by over 300% 
ot 


increase 


the to a Capacity 
Almost this entire 
tions made since 1950, 


war, 


moreover, 


with consumption on an upgrade since 1950 


under way or being planned. Some authorities be 
that this relatively firm construction, 
with other “talking stage” projects, could 
Japan's refining capacity to 327,000 b/d 

Next to the U. S., this looks like peanuts, no 
doubt, But such comparisons have little meaning 
when they involve countries with as great a dis 
parity in kind and quantity of natural resources, 
let alone in size and population 

The status of Japan’s refining industry today 
be read the graph and map above 


lieve along 


boost 
at the 
for oil products gradually 
expansion of refining ca 


since before 
b/d 1955 
represents new addi 
for at the peak 


225,507 in 


can in and 


of the second World War capacity reached only 
71,007 b/d. 

Investment since 1951 is estimated at a total 
of $107,000,000. This does not include money for 
petrochemical expansion, but does cover projects 

PETROLEUM PROCESSING, 


August, 1955 


tables on the following pages. 
of refineries 


The map shows the 
on Japan’s Pacific 
and around the cities of Kawasaki, Yoko 
and Wakayama. In addition, it shows where 
new refineries are to be built and existing plants 


concentration 
( oast 
hama 
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JAPANESE USE BIKES YOO for getting around plants. This is topping unit at the 
Marifu refinery 


to be enlarged. Japan will have a total 
of 21 refineries and 13 refining com 
panies in its petroleum processing in 
dustry when expansion is complete 
Three entirely new refineries are to 
be constructed. One will be at Kawa 
near Yokohama, for Toa Oil Co 
The other two are tentatively planned 
for a site at Tokuyama and are for 
Showa Oil Co Idemitsu Kosan 
Co, Expansion of existing facilities is 
under Koa Oil's Marifu re 
finery and at the Punakawa plant of 
Nippon Mining Co. The accompany 
ing table shows details of all of these 


saki 


way atl 


projects 

Besides the crude capacity of 225, 
507 b/d mentioned above, the indus- 
try has facilities for catalytic reform- 
ing of 10,270 b/d, catalytic cracking 
of 8600 b/d (soon to be enlarged by 
13,500 b/d), and solvent treating of 
18.359 b/d 

Consumption has been rising above 
levels since 1952, and 
the refineries has 
spurted ahead to meet the challenge 
Today, refining falls short of demand 
only in gasoline, heavy fuel oi! and 
lube oils 

But demand remains strong for all 
products, and refiners expect to see it 
go on climbing by 10% a year, owing 
reconstruction still in 
the larger numbers of vehi- 


all previous 
production by 


to economic 


progress 


1140 


cles and ships, the growing needs of 
the country’s armed forces, and other 
factors. Specifically, consumption of 
oil products in 1955 will amount to 
about 66,500,000 bbl., of which 15, 
500,000 bbl. will be imported 
Japan's own wells, it should be ex 
plained, produced only 4.1% of crude 
throughput in 1954. While a 
range exploration and drilling pro 
gram is planned, no one expects pro 
duction to be more than tripled at 
best, leaving the great bulk of crude 
requirements still to be obtained by 


long 


import, 
Right now the government main 
tains imports of refined products 


largely as a concession to the big trad- 
ing companies, which would be se 
verely hurt if the imports were cut off 
suddenly 

The government says it intends to 
diminish these gradually and after 
1960 will only import small quantities 
of high octane gasoline. Although 
crude imports have been increased 
steadily—from almost 10,000,000 bbl 
in 1950 to just under 47,000,000, bbl 
in 1954—this still left about 36% of 
Japan's refining capacity unused in 
the latter year, and refiners are press 
ing the government to allocate more 
foreign exchange for crude. This 
year’s purchases will bring in an esti- 
mated 51,000,000 bbl 
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A more serious situation is the gov- 
ernment’s developing opposition to the 


industry's further expansion. Officials 


say that, at present, more capacity 
would simply add to the facilities al- 
ready standing idic, which 1s true, in 
view of the government's current im 


port policy 

Behind this attitude, though, is the 
opposition of coal interests, who fear 
the 
industries 


the growing incursions of petro 
Coal 


a long time sup 


leum and natural gas 
and lignite have for 

plied the bulk of Japan’s energy needs, 
and still do; but they 


to petroleum and natural gas at a time 


are losing ground 


when no other energy source 1s 

Right now coal interests seem to 
have won some governmental influ 
ence to their cause, as may be seen 


in a proposal soon to come before the 


J ipanese Parliament, or Diet, to enact 


a tariff of 6.5% on heavy fuel oil and 
’% on crude. The move is expected 
to succeed despite the fact that the 


former is the shortest in supply of the 
oil products 
strength daunt 


This show of wont 


the refiners, though. Instead they 
pushing ahead with further investment 
and hope that the huge increase in fa- 
will act to the 


exchange for 


are 


cilities loosen govern 


ment’s grip on foreign 


crude. Also, some of them expect to 


begin exporting refined products in 


the near future, and want more capac 
The 


trend, 


ity for this purpose 
may encourage this 
that the exports would 
currency to the 
purchases they would necessitate 
Southeast Asian markets will be the 
first objective for most of the tnter- 
ested companies; but one 
troleum Refining Co 
Caltex), is 
within 


government 
reasoning 
earn enough 


offset larger crude 


Nippon Pe 
(50% owned by 
exports” 


would be to 


anticipating 
Japan. These 
American armed 
the islands which now 
United States 
Where does Japan get her imports? 
Middle East crude made up 76.9% 
of crude imports in 1954. Far East 
contributed 19.7% North 
America 2%, and Europe and South 
America each under 1% 


forces stationed on 


must buy from 


the 


sources 


In refined products, 52.9% came 
from the Middle East in the same 
year, 37.5% from North America, 
8.1% from the Far East, and the rest 
from South America, Europe and 
other areas 


Besides large imports of crude oil 
and products, Japan's petroleum in- 
dustry has been thriving on substantial 
injections of foreign capital, largely 
American. Most of the investment has 
been made since 1950 after a 
change in occupation policy the big 


when 


August, 1955 





Japanese Refining Booms ® 





Current Status and Planned Expansion — Japan's Refineries 


Company & Refinery Investment 


Crude Thermal Catalytic Catalytic Solvent Solvent Solvent 
Throughput Cracking Cracking Reforming Dewaxing Extraction Deasphalting 


I ocation for facilities Capacity b/d b/d bid b/d bd bd bid 


dippon Oil ¢ $5,367,000 
Akita 


Niigata 


Kashiwazak 

Nippon Petroleum Refining Co. 24,939,000 
Yokohama 
Kudamatsu 

Sth 1 Oil Ce 3.625.000 


1S0.000)* 


946 000 


Muaruzen O ( 429 O00 
Shimotsu 
Matsuyama 
Mitsubishi Oil ¢ 
Kaw 
Koa Oil ¢ 438.000 
Marifu 
Daikyo Onl ¢ 50.000 
Yokkaichi 
Asia Oil Cx 
Yokohama 
Taiyo Oil Ce 
Kameoka 
Nippon Minis 
Funak va 
Poa Oil Co 
Kawasaki (900,000) 
Idemitsu Kosan 
(trading 
lPokuyama (16,000,000) 
Fotals as of Apr. 1, 19 $80,074,000 
Units under construction of 
being planned ($26,650,000) 


* Figures in parentheses are units under 


5.561 1.006 
3.358 


1,415 


22,480 
9 200 
, 


11.88 Loo 


’ 974 
9 660 


(VY OO0D)* 


7.5800 


1.000 34 (10.000) 


+ O00 


(15.000) 


1S 00) ,inM) 


1,654 
(HMM) 


4 


(61MM) 


(20.000) 


196 <7 
{) 


(56.000) 


onstruction or planned 





refineries On Japan's Pacific Coast 
were reopened. Today, in the nine 
leading refining companies, foreign 
sources provide 29.1% of the total 
investment [hese affiliations are 
shown in greater detail in the table 

Once the major refineries reopened, 
efforts were turned to building crack 
ing, reforming, and solvent refining 
facilities so as to produce the high 
octane gasoline and high-grade lubri 
cating oils which were being supplied 
mainly by imports 

The first stage saw the completion 
of UOP Platforming ‘units at the 
Kudamatsu refinery of Nippon Petro 
leum Refining Co. and at the Marifu 
refinery of Koa Oil Co. in December 
of 1953. Within the next half year 
two more Platformers had been put 
in, One at the Kawasaki refinery of 
Showa Oil Co., the other at the Kawa 
saki refinery of Mitsubishi Oil Co 

In December of 1954 Esso Research 
and Engineering Co. installed a Fluid 
hydroforming plant at the Wakayama 
plant of Toa Nenryo Kogyo, boosting 
Japan's total reforming capacity to 
10,270 b/d 


Japan’s Consumption of Petroleum Products 1950-1955 


u i fA. 


1950 1951 1952 1953 1955* 
2 60 ] 1699 j 9 08 ] j ] | KO) 
Ri 7 | OV JOD) 
197,500 
(nn) 
(nn) 


HOO 


figures are t ate of demand 





Ownership of Nine Major Japanese Oil Companies 


Japanese 
Company “> Interest borcign Affiliate 
Toa Nenryo Kogyo ¢ ‘ Si . ww Oil ¢ 
Nippon Petroleum Refining ¢ 
Show. Oil Co 


Koa Oil Co 
Mitsubishi Oil Co 
Nippon Oil Co 
Maruzen Oil Co 
Nippon Kogyo Mining Co 
Daikyo Oil Co 

rOTAI 


* Other 50% owned by N ppon Oil Co 
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The construction of catalytic crack- 
ing plants began late in 1954, the first 
Model IV Fluid cracker de 
signed by Esso Research for the Yoko 
hama refinery of Nippon Petroleum 

December Four 
UOP Fluid cracker 
was installed in the Shimotsu refinery 
of Maruzen Oil Co., and a Houdriflow 
cracker was completed only last May 
at Daikyo Oil Yokkaichi re 
finery. Toa Nenryo has plans for 
building a 10,000 b/d Fluid cracker 
at its Wakayama refinery 

What are the refiners’ plans for fur- 
ther future construction? One area in 
which they don't run up against Oppo 
sition is petrochemicals. Here the gov 
ernment is 


being a 


and erected § in 


months later a 


Co.'s 


all smiles and encourage 


ment, for a domestic petrochemical 
industry would do much to relieve the 
foreign problem, without 
stepping on the toes of rival industries 


The detailed 


exchange 


story of Japan's petro 


chemical expansion may be found 
elsewhere on this page. 

Enlargement of the refining indus- 
try in addition to construction already 
under way depends on a number of 
projects which currently being 
discussed or negotiated with the gov- 
ernment. Some of the most important 
of these are summarized below 

Showa Oil Co., which is 50% 
owned by the Anglo-Saxon Petroleum 
Co. (a Royal Dutch-Shell associate), 
may participate in the construction of 
a new 30,000 b/d refinery with the 
Mitsubishi Chemical Co., Shell's 
chemical affiliate. It will be closely 
linked with a petrochemical facility 
Mitsubishi and Anglo-Saxon hope to 
build and which Showa has agreed to 
join as a supplier of products but not 
capital. For the refinery, Showa would 
provide half the $19,500,000 capital 

Ihe companies want to build both 


are 


facilities on the site of a former naval 


fuel depot at Tokuyama. Showa has 
already purchased a small part of the 
fokuyama property from the govern 
ment and may begin erection of the 
refinery next fall, with completion 
scheduled for June of 1957. The com- 
pany wants to buy at least a part of 
the still unsold section of the depot 
for the projected petrochemical pliant. 

Idemitsu Kosan Co. is an oil trad- 
ing firm which hopes to build a 20,000 
b/d refinery, the Tokuyama 
site, through a tie-in with the Iranian 
Oil Co. It is believed that Idemitsu has 
already applied for a $6,000,000 to 
$7,000,000 loan from the Bank of 
America to cover part of the costs of 
the refinery, which should total some 
$16,000,000, 30,000-ton 
super-tankers to bring oil from Iran 
Construction of the refinery 
Start about six months after 
mental approval and would be com 


also at 


and two 


would 


govern- 


aleted in about two years 
| 


Japanese Petrochemicals Get the “Go” Sign 


Hil Japane sc has 
full the 
development of a domestic petrochem 


government 
given encouragement to 
ical industry because of the sharp up 
1953 


At present, the only petrochemicals 


turn in demand since 
produced in full-scale are methanol 
12.000 and formaldehyde 
Poo the 


Industry Co., 


tony yt 


ton/ yt by Nippon Gas 


Chemical using natural 


gas as a raw material 

Oil companies are losing no time 
however, in expansion plans. Four 
leading firms have current plans for 
$10,000,000 
The 


ernment is expected to approve these 
three of the 


an expenditure of about 


on petrochemical facilities gov 


projects soon, and com 


panies hope to begin construction this 

coming fall, with completion by next 

spring in the realm of possibility 
Ihe government 


this industry's rapid growth by 


intends to assist 
pre 
venting dual investment and competi 
Here are 
of the details on imminent expansion 
Maruzen Oil Co. will 
120,000 in facilities for 
Propane, ton/yt 
Isopropyl alcohol, ton/ yr 
Butane and isobutylene, 
ton/ yt 
Isobutyl alcohol, ton/ yr 
Methyl-ethyl 
ton/ yr 3600 
Nippon Oil Co. will spend about 


tion among products some 
invest $1 
making 
2700 
2400 


10.000 
4560 


alcohol, 





Estimated Japanese Demand for Petrochemical Products 


(lons 


1953 1954 1955 
Ethylene Group: 
620 


1100 1 


ROO 3=61.250 
160 =1,.240 


Fihylene oxic 
Ethylene glycol 
Diethylene 


ethylene 


und tri 
nlycol wo 80 490) 
Polyethylene glycol 80) 400 
Ethylene s70 14 
Polyethylene 614 2,000 
Styrene monomer 10 25 


620 
90u 
4,000 
1w 


nlycol « ther 


Totals 1,564 iso) 07.630 
Propylene Group: 


alcohol 175 
3,750 


lsopropy! 
Acetone 
Methyl isobutyl ketone 

& diisobuty! ketone 1,700 
Propylene glycol SOO 


Totals 6,325 


per year) 


Butylene Group: 
Methyl-ethy! ketone 720 
Butanol 7,380 


600 
10,730 
Totals 8,100 170 11.330 
Aromatic Group: 

14.353 
7987 
10.0 


Benzene 40,295 37,757 
7,885 


4313 


RLROO 
3,900 


Toluene 

Xylene 

Solvent grade 
benzene 

Solvent naphtha 

Synthetic phenol 


18,125 17 
6979 


607 w 


6,008 
8.703 


6,561 


6.607 14 096 


Fotals 76,081 73,811 88,844 
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$2,200,000 on 
Acetone, ton/ yr 
Isopropyl alcohol, ton/ yr 
Methyl isobutyl! ketone 
ton/ yi 


a plant to make 
S000 
2000 


1500 
Some of materials 
will from its refineries; 
others will come from Nippon Petro 
leum Refining Co. plants 
Mitsubishi Oil Co. 
$2,700,000 for the 
10,000 ton/yr. of aromatics 
Benzene, 
Toluene, 
Xylenes, 


Nippon’s 


raw 


come own 


has budgeted 


production of 


4000 
3000 
3000 


ton/ yi 
ton/ yi 
ton/yt 
Koa Oil Co. will begin its expansion 
later than the other firms, because it 
is to be joined in the venture by seven 
former Mitsui companies (the original 
firm was disbanded by authorities dur 
ing the Occupation). Koa will con 
tribute about $2,700,000 of the total 
$7,000,000 required for the projected 
joint enterprise. Products of the 17,- 
520 b/d plant are to be 
Polyethylene, ton/yt 
Etliylene glycol, ton/y: 
Acetone, ton/ yr 
Phenol, ton/ yr 
Mitsubishi Chemical Co. and 
Anglo-Saxon Petroleum Co 
planned a collaboration on a petro 
chemical plant to $11,- 
000,000. it will be capitalized equally 
between the two companies. The prod 
ucts will be supplied by Showa Oil Co 
The project is still tentative, owing to 
difficulties with the Japanese govern- 
ment over the plant site. Products to 


be made have not yet been disclosed 


4600 
2400 
$320 
7200 
the 
have 


cost about 


1955 





You Can Use van der Waals and Wohl Equations 


many thermodynamic functions may 

be calculated analytically 
Merk Hobson 1s associat professor 
of chemical engineering at the Uni 
versity of Nebraska. He received his 
B.S. degree in 1943 from the Univer 
sity of Wisconsin, and his Ph.D. in 

1951 from Northwestern 
Dr Hobson has been associated 
vith Esso Standard Oil Co. (La.) and 
the Pure Oil Co. during his profes 
sional career. He is a member of the 
American Chemical Society, Ameri 
can Institute of Chemical Engineers 
ind American Society for Engineer 

Or. Hebsen ing Education 

James H Weber, also associate 
professor of chemical engineering at 
the University. of Nebraska, has been 


i previous contributor to PETROLEUM 
volumetric data which are of PROCESSING (“Predict 
data authors Hobson and Weber comparable 
point out in the first paragraph of 
their article 


Good design work in many in der Waals 


and Wohl equations pre 
Stances requires good volumetric dict 


Isothermal En 
accuracy and n some thalpy Changes,” Jan 1955 pp 3 
cases, more precise than those ob 85, and 
tained by Kay method for 

When experimental data are lack In 
ing—which is the usual case for 


lemperature-Enthalpy Data 
Ethylbenzene, April, 1954, pp 
many instances, an explicit 545-547) 

gase equation of state presents the P-V-1 Dr. Weber 
ous mixtures—the volumetric behav relationship in the most convenient 
ior is generally estimated by using form 
Kay's method to predict the pseudo 


received his chemical 
engineering education at the Univer 
This is particularly true in con sity of Pittsburgh, B.S. in 1941, M.S 
sidering changes of state at constant in 1947, and Ph.D. in 1948. He is a 
critical properties and the generalized composition. Once the constants for a member of the ACS, ASER, AIChE! 
compressibility: factor. It has been given mixture have been established and Sigma Xi 


and is engaged in con 
demonstrated in this work that the van such quantities as work, heat, and — sulting work 





For Gaseous Mixtures .. . 


redicting Volumetric Behavior 


By MERK HOBSON and JAMES H. WEBER 
University of Nebraska 


HE problem of predicting the volumetric behavior 


is determined from pseudo-reduced properties, is the 
of gaseous mixtures is one that often 


confronts the most frequently applied. In thi 


design engineer. In compressor calculations, all type 


on 
paper, the accuracy of 
s of Kay's method is compared with that of the van der Waals 
fractionating column and the Wohl equations of state 
and in many other instances good design requires accurat 

volumetric data I 


fluid flow calculations, in sizing as these two relation 


hips are applied to gaseous mixtures Ihe comparison 


ave been made for superheated and saturated 
At the present time, the method recommended by Ihe choice of 


Kay*, which uses the generalized compressibility factor 


vapor 
the van der Waals and Wohl equation 
of state was made largely on the basis of simplicity. Also 
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Table 1—Summary of Binary Systems 
Investigated 


Range of 
Compositions, 
mole % 


Range o 
Press., psia. 


Range of 


System Reference Temp. °F. 


Methane* 


Ethane j 40.71 ; 70-250 14.7-800 


Methane’ 
Propane a0 CH 6.194 147-44] 
Methane* 


n- Butane CH 10-250 100-800 


Methane 


n-Pentan 94.05.73.90 CH, 100-460 200-600 


Propane 
Propylen 18.69-83.45 CoH 
b thane 


Nitrogen ) ) 40.400 


212-437 100-800 


00-800 


Ethylene 


Nitrogen 4 40-400 200-800 


Propane 
4 


16.6-68.1 N 2589.30 


vitrogen 


bthane 


n- Butane 17.49-82.18 CoH 40.5-272.1 


Fihane’ 


n- Heptane 16. S4.8R.71 Cobble 143.0-478.1 50-700 
| 
( omparisons made on superheated vapors 


qx mMmparisons made on saturated vapors 





Table 2—Methane-Ethane System 


Vapor phase mole fraction of CHs 0.5071 


Per Cent Error 
Kay's Method Vander Waals eqn. Wohl eqn. 
70°F. 250°F. 70°F. 250°F. 70°F. 250°F. 


14.7 0.05 0.07 0.07 0.07 0.00 
100 0.10 0.53 0.60 0.58 O11 
Oo 0.61 1.10 1.25 1.15 0.20 
Tea tos 258 2.58 1.90 0.38 
600 7 +095 SOR 108 2.45 ).47 
ROO +). 44 9 #} § $7 49 0.52 


Pressure, psia 





each of these equations contains no more than three 
arbitrary constants in addition to the universal gas con 
stant, KX, and offers approximately the same degree of 
precision as the theory of corresponding states 

Obviously, both the Beattie-Bridgman and the Benedict 
Rubin-Webb equations of state would produce more ac 
curate results than the equations used in this work, but 
they contain five and eight constants respectively, and 
would not ordinarily be used by the process design 
enginect 

[he comparisons of the equations of state and Kay's 
method were made over a pressure range of 14.7 to 800 
psia. The selection of this pressure range is justified, be 
cause most operating pressures fall within these limits 

To determine the degree of accuracy obtainable by the 
three methods, Kay's and the van der Waals and Wohl 
equations, the results predicted by their use have been 
compared with experimental data on the following sys 
tems in the superheated region 


Hydrocarbon-Hydrocarbon 
Methane-Ethane 
Methane-Propane 
Methane-n-Butane 
Methane-n-Pentane 
Propane-Propylene 


Hydrocarbon-Nitrogen 
Ethane-Nitrogen 
Ethylene-Nitrogen 
Propane-Nitrogen 


Similar comparisons have been made on the saturated 
vapors for the following systems: 
Methane-n-Butane 
Ethane-n-Butane 
Ethane-n-Heptane 
While these systems are not all the binaries that have 
been investigated experimentally, they do represent a 
significant portion of them and certainly the results pre 
sented show the accuracy that may reasonably be ex- 
pected from these methods of calculations 
To use the van der Waals equation, 


(r ) \ RT 
\ 


for the determination of the volumetric behavior of gase 
ous mixtures, a method of evaluating the constants, a and 
hb, for the mixture is necessary. A number of investigators 
have attempted to predict these terms for the mixtures 
from the constants of pure materials and a combination 
of the terms to account for the interaction of the mole 
cules of the two gases. In previous investigations three 
methods have been proposed for the evaluation of the 
parameters a and / for gaseous mixtures. The simplest of 


these is a linear combination 


b. big ve , ; yA 


where b, is the value of the parameter / for the mixture 
This combination was recommended by van der Waals! 
and Berthelot' for the determination of /,. However, 
van der Waals more frequently used the Lorentz” com 


bination to evaluate bh 


b b t 2x2 (L4Wb 16 Wb boa 3) 


Van der Waals'” recommended a third type of com 
bination for the cohesive constant, a; namely, the rela 
tionship 


a, 2 Za ) + Med 4 


where diz is an interaction constant and cannot be deter- 
mined from a; and ae. Later, Galitzine* determined the 


interaction constant from the relationship 
a y ad 
If equation (5) is substituted in equation (4), the 
el 

his is a linear combination of the square roots of the 
constants. In this work equation (3) was used to calculate 
the parameter / for the gaseous mixture and equation (6), 
the parameter a. This selection of the linear combination 
of square roots of the constants was based on references 
(2) and (15), cited above 


Ihe Wohl equation in the form 


C 


V+ T?\ 


was used in this work. This form was presented by Wohl"? 
in 1914 and shows that the constants a’ and c’ are func- 
tions of temperature. All the constants, a’, b’, and c’, may 
be evaluated in terms of the critical constants. The rela- 
tionships are 


a 6P.T\ % 
b V./4 : 9 
¢ 4P.T?\ 10 
If the values of the constants are substituted into equation 
(7) at the critical condition, the critical ratio, RT,/P.V, 
is shown to be equal to 3.75. As brought out by Kobe 
and Rosenberg’, this is in good agreement with the ex- 
perimental values for many substances. In their work on 
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the application of the Wohl equation to the behavior of 
pure substances, Kobe and Rosenberg calculated a Wohl 
critical volume \V 
\ Rd $75 P Li 
Critical volumes calculated in this manner, rather than 
those reported in the literature, were used to determine 
the constants of the Wohl equation. A similar procedure 
was followed in this work. The Wohl constants for the 


gascous mixture were calculated by equation (2), the 


linear Combination 

Ihe ranges of compositions, temperatures, and pres 
sures over which the volumetric behavior was predicted 
by Kay’s method and the van der Waals and Wohl equa 
tions Of state are reported in lable 1 for the various 
binaries. Also, reference is made to the 
of the experimental data, which served 


comparison for the determination of the 


literature source 
as the basis of 
wccuracy ol pre 
dicting volumetric behavior by Kay's method and the 
van der Waals and Wohl equations 


Of the total of 594 datum tested, 551 involved super 


heated vapors and 43 saturated vapors. Referring to the 
former case, there are a number of distinct trends appar 
ent from the results. First, the volumes predicted by the 
equations of state tend to be below 
experimentally. Further, if the temperature and compo 
sition are fixed, the percentage error in the 
tained by these equations 


those determined 


volume ob 
increases with tncreased pres 
sure. If the temperature is now increased and the same 
range ol pressure considered, the magnitude of the error 


is decreased, but the trend remains the sam 

When the van der Waals and Wohl equations are ap 
plied fo pure gas the results follow the ime pattern 
The compressibility factors predicted by Kay 
tend to be greater than the experimental 


method 
values 


fo illustrate the points brought out above, representa 


tive values obtained on the methane-cthane system are 


reported in lable 2. For saturated vapors ill the methods 


of prediction used in the investigation yielded results 


which were consistently high; i.e., the predicted volumes 


were greater than the actual 


Table 3 offers a means of comparing the accuracy of 


the three methods based upon the average absolute error 
in the predicted volumes. These error 


two pressure ranges, in the on 


if viven ove! 


case, up to S500 psia and 
in the other, to 400 psia. The majority of refinery opera 
tions are limited to the lower pressure range 
Considering first the case of superheated vapors, it can 
be concluded that the average error of Kay 


nearly independent of the pressure range. Conversely, the 


accuracy of the equations of state is definitely improved, 
if the pressure range is limited. Finally, all the methods 
used are reasonably accurate for 
volumetric behavior of 2 


method is 


the prediction of the 


iscous mixtures in the super 
heated region 
In contrast to the wcurac the results obtained on 


superheated vapors, those on saturated v ipors were rather 


unreliable. An average error below 3° is the exception 


and an error above 5% is common. No one method 


appears to be the most accurate, and all leave something 
to be desired 
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Table 3—Summary of Results 


Superheated Vapors 


Aver. Abs. Error ('e) 
Complete 
Method oi Pressure 
System Calculation Range Pp 400 psia 


Methane Kays 0.59 (84) 0.53 (96) 
Ethane in der Waals eqn 0.91 
Wohl eqn v 


Methane Kay's 
Propane van der Waals eqn 


Wohl eqn 


Methane Kay's 
n-Butane van der W 
Wohl eqn 


Methane Kay's 
n-Pentane in der W 
Wohl eqn 


Kay's 
in det W 
Wohl eqn 


Kay's 
in der W 
Wohl eqn 


Kay's 
van der W 
Wohl eqn 


K iy > 
van der W 
Wi hleqn 


Saturated Vapors 


Methane Ka 
Butane van der W 
Wohl eqn 


thane Kuys 
Butane van der W 
Wohl eqn 


Kay 5 
van der Waa 
Wohl eqn 


in parenthes« umber « tum mcluded 
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NOMENCLATURE 


pressure, psia 

R=—gas law constant, 10.73 psia.-cu. ft./lb, mole K 
T=temperature, °R 

V=volume, cu. ft./lb. mole 

a and b=constants of the van der Waals eqn 
onstants of the Wohl eqn 
{—temperature I 


a’, b’, and « 
mole fraction in the vapor phase 


Subscripts 


refers to property at the critical point 
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Fundamentals on the mechanism of the 
process, its good and its bad features 


NHIBITOR sweetening is a process 
for getting rid of the 
odor of cracked gasolines. It 


mercaptan 
has both 


good features and bad features 
What are these bad features and 
what can be done to improve this 


process? What is the mechanism of 


inhibitor sweetening? 

Commercially the process is usually 
conducted in the following way: A 
sour gasoline—one containing mer- 


captans 
diamine 


is inhibited with phenylene 
type of inhibitor and then 
caustic-washed This then 
stand in a tank 
that 1s, the 


gasoline is 
allowed to storage 
until it until all 
mercaptans have disappeared 
[he basic 


is sweet, 
process was discovered 
in 1946 at the Tide Water 
Oil Co. Avon Refinery, 
Calif. It is simple and cheap to oper- 
ate and is widely used in the petro 
leum industry for sweetening cracked 


Associated 


Associated, 


gasolines. 

The laboratory apparatus used for 
studying 
glass, quart bottle. Gasoline was placed 
bottle, and the bottle 
capped with a grooved cork to allow 


sweetening was a brown 


in the then 


access to air. When gasoline was stored 
in the presence of caustic, no 
tion employed. Samples 
withdrawn from the bottle, from time 
to time, for 


agita 
was were 


various tests 


Experimental Data 

Peroxide formation during inhibitor 
sweetening: Fig. | 
feature ol 


shows a very char 


the inhibitor 


The bottom curve 


acteristic 
sweetening process 
the 
pearance, the 
rate at which peroxides are formed 


shows rate of mercaptan disap 


top curve shows the 


Note that as mercaptans disappear 
from the gasoline, peroxides are 
simultaneously formed. When sweet 


ening is complete, peroxide formation 
levels off. 

This experiment was performed, in 
absence of with a sample of 
light thermal gasoline inhibited with 
7.5 lbs. of phenylene diamine type of 
inhibitor per 1000 bbls. of gasoline 

lo check the effect of 
disappearance on peroxide formation, 
two experiments were performed: in 


caustic, 


mercaptan 


one, Outside mercaptans were inten 


tionally added to the gasoline; in the 
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other, mercaptans were completely re 


moved from the gasoline Fig. 2 shows 
the results obtained 


Ihe middle curve is the same curve 


as that shown in Fig. 1. Note that 
when normal butyl mercaptan was 
added to the gasoline used to obtain 


the middle curve, peroxide formation 
leveled off at 
by the 


shows 


a higher point as shown 


The 


happened 


top curve bottom curve 


what when mer 
captans were removed from the orig 
inal gasoline by extraction with alco 
Caustic 


holic peroxide formation was 


extremely low 


[he experiments described so far 
refer to sweetening in absence of 
austic. Fig. 3 shows the effect of con 


ducting sweetening in presence ol 


caustic 

In this experiment, light catalytic 
gasoline and caustic were placed in a 
brown bottle and allowed to stand 
with no agitation. It can be seen that 
peroxide content was lowered by th 
presence of caust« One effect of 
caustic 1s to extract part of the mer 


captans from the gasoline and thereby 


lowe! mercaptan concentration, and as 
was shown before, less peroxides ar 
the when the 


formed in gasoline 


initial mercaptan concentration 1s 
lowered. Another effect of caustic 1s 
to greatly accelerate the rate of sweet 
ening: this will be discussed later 

The data so far present d show that 


inhibitor sweetening leads to peroxide 
formation 

Copper dish gum: lig the 
effect of peroxide formation on copper 


4 show: 


dish gum. It can be seen that as 
peroxides formed in the gasoline, cop 
per dish gum increased. The coppe 
dish gum is the amount of gum left 
after evaporating 100 cc. of gasoline 
in a copper dish. This experiment wa 
performed with light thermal gasolin 
Other kinds of gasolines also showed 
that peroxides raise th opper dish 
gum 

Engine cleanliness: Peroxides not 
only raise copper dish gum. Th ils 


iflect engine cleanliness. This is show: 


fF ngine 


Sweetened Peroxide Cleanliness 


Gasoline Number (100 Perfect) 
NO) 0.9 8. 
{) i) - BY. 
NQ) oY 90 
Ihese data were obtained trom a 
moderate te mperature, moderate sp ed, 
high BMEP (Brake Mean Effective 
Pressure) engine teat on inhibitor 
sweetened light catalytic pusoline 


the different 
Ihey suggest that peroxides lead 
Detailed 


engine showed peroxides 


sampled in refinery at 
dates 
to dirtier engines 
tion of the 


made the 


examina 


induction system dirtier and 


increased the number of stuck and 


tight 
lo summarize 


rings 
the 
point, we may say that inhibitor sweet 


data up to th 


ening leads to peroxides formation; 


peroxides increase copper dish gum 


ind contribute to engine fouling 


Mechanism of sweetening: [he tabl 
that take 


shows some of the reactions 


place when a sour, inhibited gasoline 
is stored in absence of caustic 
Production of free radicals: Accord 
ing to the scheme shown in the tabk 
the first step leading to sweetening | 
the formation of a free radical trom 
the gasoline [his radical can react 
with oxygen to form a peroxy radical 


I ree radicals can also he produced by 


the dissociation of peroxides 


Inhibitor radicals are formed when 
free radicals produced by the first two 
reactions abstract one hydrogen atom 


from an inhibitor moleculk 


Merc iptyl radicals are formed when 


either a gasoline radical or an inhibitor 
radical abstracts a hydrogen atom from 
RSH; the latter reaction lead wo a 


regeneration of inhibitor 
Mercaptan disappearance: Mercap 
from the 


tyl radical can di appeal 


ystem by combining with each other 
Mercaptyl radicals 


by adding to an olefin; thi 


can also di appeal 
vives Tine 
with 


to a new radical which can react 


form a radical 


formation: 


oxyeen to 

Peroxide 
formed 
a hydrogen 


Peroxry 
Peroxids if¢ 


when peroxy radical ibstract 


atom from either a mer 


when perox 


an inhibitor molec 


iptan or irom 
Peroxide are 


id il} ab 


also formed 


tracts a hydrogen atom from 
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© Inhibitor Sweetening 


the inhibitor radical. The loss of a 
hydrogen atom from the inhibitor 
radical leads to inhibitor disappear 


ance. In the imide form, the original 


inhibitor molecule, H In H, has lost 
its two hydrogen atoms 

According to the scheme presented 
in the table for sweetening in presence 
of inhibitor (caustic absent) a number 
ot predictions can be made. These 
predictions have been verified by ex- 
perimental data. For example: 

One would predict that the ability 
of a gasoline to form peroxides plays 
a key role in determining how fast 
free formed 
lead to the 


radicals are Since free 
formation of 
mercaptyl radicals, one may say that 
the ability of a gasoline to be oxidized 
determines 


radicals 


how fast mercaptans dis- 
appear in the gasoline 

It is for example, that cat 
cracked gasolines form peroxides very 
easily 


known 


also, that mercaptans disappear 
casily in this type of gasoline. By con 
trast, straight run gasolines form 
peroxides extremely slowly and as is 
generally known, mercaptans disap- 
pear extremely slowly in this type of 
gasoline 

It is instructive to compare the effect 
ot different kinds of inhibitor on 
peroxide formation. Aminophenol type 
of inhibitor and especially the hindered 
phenol type suppress peroxide forma- 


tion; they also suppress sweetening 
Qur data show that a sour cat 
cracked gasoline inhibited with a 


hindered phenol, and stored in absence 
of caustic, showed no change in mer- 
content after standing one 


Phenylene diamine type of in- 


captan 
month 





hibitor permits a certain amount of 
peroxides to form in the gasoline even 
when mercaptans removed from 
the gasoline. It is also the inhibitor 
specified for inhibitor sweetening. 

According to the second reaction 
shown in the table, one would predict 
that peroxides would accelerate the 
rate of sweetening. This was borne out 
by experiments in which mercaptans 
were added to a gasoline after inhibitor 
sweetening had occurred, that is, after 
peroxides had formed in the gasoline, 
we noticed that mercaptans disap- 
peared very quickly. 

One would predict that the 
removal of all peroxides from a sour 
gasoline would slow down the rate 
of sweetening. To remove peroxides, 
use was made of a not too well known 
property of 
sour 


are 


also 


doctor treating: when a 
gasoline is shaken with doctor 
solution the lead mercaptide formed 
is able to remove quantitatively all 
oxidizing material such as peroxides 
from the gasoline. The result is that 
when a sour gasoline is doctor 
treated, one not only removes mer- 
captans but peroxides as well. The ef- 
fect of shaking a sour gasoline with 
doctor solution on peroxide removal 
is shown as follows: 


Before After 
Shaking Shaking 
Mercaptan sulfur 
gms/100 cc 0.0046 0.0040 
Peroxide No 0.29 0.01 


lo show the effect of 
peroxides on rate of sweetening, a 
sour thermal gasoline was doctor- 
treated to remove all mercaptans and 
all peroxides. Normal butyl mercaptan 


was then to the doctor-sweet 


removing 


added 





Mechanism of Sweetening 


Caustic Absent 


Production of Free Radicals: 
|. Gasoline radicals 


Gasoline — R* —» (with 
©) , ROO’ 
ROOH » RO 
2. Inhibitor radicals 
Gasoline radical Hin H 
>» In He 
}. Mercaptyl radicals 
Gasoline radical 4+- RSH 
>» RS* 
Inhibitor radical +- RSH 
>» RS* 
Mercaptan Disappearance: 
RS* RS* — RSSR 
RS* RCH CHe- RCH 
CHaSR 


Peroxide Formation: 


ROO* RSH — RS* +- ROOH 

ROO* + H In H — In He 4 
ROOH 

ROO* -+- In He — Quinone 


ROOH 


imide + 


Caustic Present 


Caustic Phase: 
RS- -+- O, — RSSR 
RS- 4+. RCOO- — RSSR 


Gasoline Phase: 
RCOO- -+- RSH — RSSR 
RCOO.- -+- In* — Quinone imide 
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ened gasoline. When this gasoline was 
stored in absence of caustic, an ex- 
tremely slow rate of mercaptan disap- 
pearance and practically no peroxide 
formation was noticed 

When only mercaptans 
moved from the original gasoline (by 
extraction with alcoholic caustic) and 
the same amount of normal butyl mer- 
captan added as before, mercaptans 
disappeared at a much faster rate and 
peroxide formation was much higher 
These data show that the removal of 
all oxidizing material, such as per- 
oxides, from the gasoline before the 
start of inhibitor sweetening greatly 
slows down the rate of sweetening 

One would also predict from the 
scheme shown in the table that, as in- 
hibitor concentration is increased, rate 
of sweetening would increase. 1's ts 
due to the ability of the inhibitor to 
react with a gasoline radical to form 
an inhibitor radical. The inhibitor 
radical then abstract hydrogen 
from a mercaptan to give a mercaptyl 
radical, RS*. Once the RS» is formed, 
it can with add to an 
olefin, both reactions leading to a dis- 
appearance of mercaptans from the 
gasoline. 

Another prediction which fits the 
facts is that inhibitor is consumed dur 
ing the inhibitor 
The last reaction shown in the 
that the inhibitor radical 
be oxidized to the imide form, 
that peroxides are formed as inhibitor 
disappears from the system. We would 
expect that if inhibitor concentration 
were increased, more inhibitor radicals 
would be formed and more inhibitor 
radicals would be consumed giving rise 


were re- 


can 


react itself or 


sweetening process 
table 
shows can 


also 


to a greater formation of peroxides; 
the experimental data bear this out 

The table showing the 
mechanism of sweetening, when caus- 
tic is absent, also illustrates the mecha- 
nism involved when caustic is present 

The scheme proposed for sweeten- 
ing in presence of caustic is different 
from that shown for absence of caus- 
tic 


pr ope sed 


First, mercaptans dissolved in caus- 
tic are oxidized without formation of 
peroxides 

Second, in the presence of caustic, 
hydroperoxides are converted to the 
negative ion of the hydroperoxide, 
RCOO-. The negative ion of the hy- 
droperoxide is a stronger oxidizing 
agent than RCOOH and is able to 
convert mercaptans to disulfides 

Note that RCOO- is shown as also 
being present in the gasoline phase. 
This is because the sodium salt of 
cumene hydroperoxide is quite soluble 
in gasoline. 

The effect of getting RCOONa in 
the gasoline phase is to accelerate the 
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disappearance of mercaptans in the 
gasoline phase and also to change the 
pH. 

The effect of 
make the 
inhibitor 


changing pH is to 
semiquinone form of the 
unstable. The semiquinone 
form of phenylene diamine ts stable 
only in the pH range of 3 to 6. In the 
presence of RCOO-, the semiquinone 
is easily converted to the imide 

A review of the data supporting the 
mechanism for sweetening in presence 
of caustic is now presented 

According to the scheme 
mercaptans disappear in the 


shown, 
caustic 
phase without formation of peroxides 
This was borne out by experiments in 
which straight run gasoline was stored 
ove! sweetening took 
without peroxides being formed 

This true for a certain 
thermal gasoline that had been doctor 
treated and normal mercaptan 
then added. Without using any agita- 
tion, mercaptans disappeared from the 
gasoline and from the caustic without 
peroxides being formed. 

This was not true for a more reac- 
tive thermal gasoline; peroxides were 
formed before the normal butyl mer- 
captan had a chance to go into the 
caustic phase 


caustic place 


was also 


butyl 


All our data suggest that peroxide 
formation in inhibitor sweetening is 
largely determined by the type of gaso- 
line and especially by the amount of 
mercaptans that are not extracted by 
caustic 

Ihe last reaction in the table shows 
how inhibitor disappears from the sys- 
tem. Note that it is the inhibitor 
cal rather than the inhibitor 
which is converted to the 
imide. 

The molecule is stable to 
oxidation as long as no oxidation of 
the gasoline takes place. For example 
when all the mercaptans are extracted 
from light catalytic gasoline and the 
gasoline stored over caustic, there is 


radi- 
molecule 
quinone 


inhibitor 


no appreciable formation of peroxides 
and there is no disappearance of in- 
hibitor. This means that the reduced 
form of the inhibitor is stable in the 
presence of caustic and air 

However, when mercaptans are not 
extracted and the gasoline is allowed 
to undergo inhibitor sweetening in 
a definite disap- 
pearance of inhibitor takes place. Once 
the gasoline is sweet, very little further 
decrease in content takes 
place even though peroxide content 
may be quite high. 

rhis that it is the semi- 
quinone radicals that are formed dur- 
ing inhibitor sweetening that are un- 
stable in the presence of caustic and 
are easily oxidized by the negative ion 
of the hydroperoxide. The reduced 


presence of Caustic 


inhibitor 


suggests 
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form of the inhibitor is not easily sub- 
ject to oxidation by eithe: peroxides 
or by the negative ion of the hydro- 
peroxide 

A striking demonstration of the ef 
fect of inhibitor sweetening on inhibi 
tor disappearance was provided by an 
experiment in which a sour gasoline 
was inhibited with only one Ih. of in 
hibitor per 1000 bbl 


presence of caustic 


and stored in 
After sweetening 
took place, the gasoline behaved as 
though no inhibitor 


was present pel 
oxide number 


rose to 630 

The data suggest that the oxidation 
of a gasoline leads to a disappearance 
of phenylene diamine inhibitor that is 
related to the amount of oxidation that 
has taken place. This is true for sweet 
ening in the presence and also in the 
absence of caustic. This leads us to be 
lieve that the semiquinone radical is 
easily oxidized to the quinone imide 
form by the ROOs radical and espe 
cially by the negative ton of the hydro 
peroxide 

In regard to the effect of inhibitor 
concentration on rate of sweetening 
when caustic is present, the data show 
that when the 
sweetening 1s 
forms 


gasoline undergoing 
very reactive, that is 
peroxides easily, sweetening 
takes place rapidly and the effect of 
inhibitor concentration on rate of 
sweetening is of minor importance 
How to improve inhibitor sweeten- 
ing. The normal procedure of caustic 
washing an inhibited gasoline and then 


allowing the gasoline to stand in a 


Inhibitor Sweetening © 


storage tank until sweet is a poor way 
inhibitor 
Sweetening takes place in the gasoline 


of conducting sweetening 
phase, and as already shown, this leads 
In addition to 
this, sweetening time can be quite long 


to peroxide formation 


because sweetening is much slower in 


caustic and also because 


may not be 
carry out the 


absence of 
there 


present to 


suflicient oxygen 
sweetening 
reaction 

lo carry out the sweetening reac 
tion in as short a time as possible and 
product quality, 


one should follow this procedure 


to obtain optimum 

Inject air while gasoline and caustic 
are kept intimately mixed, and provide 
sufficient contact time of caustic with 
gasoline to allow sweetening to occur 
rapidly. There is a limit to how far th 
peroxide content can be 
this method 


lowered by 


because most gasolines 
amount of met 
captans that are difficult to extract and 


in addition, some of the gasoline pet 


contain a considerable 


that is, they 
will not react with mercaptans in the 


oxides are too unreactive 


presence of caustic 
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«ross-sectional diagram of Swedish underground gasoline storage system 


VARIABLE BOTTOM 
OF GASOLINE 


+ 
© | BOTTOM OF GASOLINE P 





See text for detailed description 


Underground Gasoline Storage 


1 new and successful system developed 


A NEW system for storing gasoline 
4 or oil underground, said to cut 
annual maintenance 
40% of those of conventional surface 
tanks, has been developed and put into 
commercial use recently in Sweden. 

As illustrated in the diagram above 
showing a gasoline storage tank, the 
system is based on the use of water as 
a sealing against evaporation. 
The underground cavity can either be 
the solid rock—which 
adds materially to the initial cost——or 
use can be made of abandoned mines 
In the present commercial installation 
in Sweden—one tank is approximately 
188,000 bbl. and the other is about 
375,000 bbl.—an abandoned feldspar 
mine was used 

Total installed cost for the “Viaco” 
tank, as the Swedish development is 
called, ranges from $3.18/bbl. of ca 
pacity for tanks up to about 250,000 


costs to 30 ofr 


agent 


blasted out of 


1140 


and used in Sweden, and how it works 


bbl. to $2.22/bbl. for tanks above that 
size. This is based on the use of an old 
mine, and includes all pumps, piping, 
accessory tanks, etc, 

These costs are higher than those 
for conventional above-ground steel 
tanks, but lower than those for sys- 
tems the Swedes have been using for 
sub-surface storage: i.e., steel or con- 
crete tanks placed in the rock. 

The big savings are reported to be 
made in the lower annual costs. For 
gasoline storage, it was said these 
tanks cost 30 to 40% of what conven- 
tional surface type tanks cost, mainly 
because of the reduct: ‘n in evapora 
tion losses. 

Among other advantag’s cited were 

1—Unlimited storage periods 

2—No losses from leakage. 

3—No tank up-keep—painting, etc 

4—Bomb, fire, and explosion proof- 
ness 
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The Viaco system was developed by 
Mr. Harold Edholm, purchasing di- 
rector of the Swedish State Power 
Board, and is being licensed and built 
commercially by Svenska Vaeg Aktie- 
bolaget, a Stockholm company. The 
system for heavier oils was developed 
shortly after World War II and was 
adapted for gasoline in 1951. 

Key to both types of system is in 
the use of the water as a hermetic 
sealing agent. Extra precautions are 
necessary with gasoline to prevent 
evaporation. Gasoline storage must be 
filled completely at all times, whereas 
oil systems can have a head of air. 

The gasoline, or the oil, is pumped 
directly into the hole. Oil rests on an 
adjustable bed of water and is pre- 
vented from leaking out by the pres- 
sure of the surrounding sub-soil water. 
A prerequisite is that the cavern be 
situated below the upper level of the 
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sub-soil water and that the water have 
a sufficient pressure 

Details of the method for gasoline 
storage systems are shown in the dia 
gram. A concrete plug, A. in the neck 
of the tank is located well below 
ground water level, B 
of ground water 


the 
The actual level 
can be seen at all 
times in this open hoie. 

For all practical purposes, 
ground water level can be 
invariable—and it also can be as 
sumed to be at sea level, although it 
may actually be higher. The distance 
from ground water level B to the bot- 
tom of the gasvline C represents the 
pressure of the ground water on the 
gasoline. The ‘ottom of the gasoline 
is variable, as illustrated by the dotted 
line C’ 
constant 


the 
considered 


lop level of the gasoline is « 

that is, it is always filled up 
to the concrete plug 

The bottom of the tank is sealed 
off with another concrete plug at D 
[Through this plug is a pipe which 
connects the tank water E with the 
control tank F. This control tank is a 
tank surrounded by 


concrete ground 


water. The pipe connecting it with the 
main gasoline storage tank = runs 
through a shaft filled with ground 


water is about four to 


This shaft SIX 
square yards in cross-sectional area. It 
is the one for carrying out the 
rock blasted from the main gasoline 
chamber (either in the old 
mines or in blasting) 

The controlling factor in the system 
is the water level at G (this varies as 
illustrated by the dotted line at G’) 
The distance from this water level to 


used 


case of 
new 


the bottom level of gasoline represents 
the pressure inside the main storage 
chamber. As long as this level G is 
lower than the ground water level B, 
the pressure inside the tank is lower 
than ground water pressure 
gasoline can leak out 


and no 

When gasoline is pumped out, water 
is pumped into the tank at the same 
rate. Gasoline pump Hf and incoming 
water pump J must therefore operate 


siniultaneously and at the same rate 
(about 800 to 1700 gpm.) 
Likewise, when gasoline is being 


pumped into the tank, the outgoing 
water pump at K (underwater pump) 
water out at the same rate 
Pump K is underwater, at the bottom 
of the control tank, 
suction pump 
Besides this pump at K, there is a 
smaller water pump with a capacity of 
35 to 40 gpm. intended to remove the 
water that leaks into the gasoline tank 
This 


descends 


moves 


because it is a 


water from all sides, 


gasoline 


leaks In 
through the 
and eventually into the other tank 
water at FE. An automatic pressure 
switch starts the small pump when too 


layer, 
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Underground Storage ® 





ACTUAL UNDERGROUND CAVERNS look more like this than theoretical shape shown 


in the 


leaked into the tank, 
thus keeping the pressure constant 
The pressure vector at the right of 
the schematic in the same drawing will 
help explain the 


much water has 


interaction of water 


levels. The letters correspond with the 
letters at the left in the schematic 
The 45° line, representing ground 
water specific gravity, remains con 
stant: and the vertical line for the 
levels remains constant 

The gasoline specific gravity line, 
OP, deflects from the ground water 


79 


line at a specific gravity ratio of 0.72 
Point P where this line meets the bot 
tom gasoline level C, marks the ratio 
between gasoline pressure and ground 
Line CPM 
the actual ground water pressure, and 
line CP represents 
Gasoline pressure is the same as tank 


water pressure represents 


gasoline pressure 


water pressure, and the specific gravity 


of tank water is of course the same 


diagram 


the top of the gasoline level, it means 
the tank is empty and the 
inside is equal to the pressure outside 
Also, the control tank water level then 
equals ground water level 


The only preparations for the tank 


pressure 


are fitting it with concrete plugs in 
the neck the 
with gasoline piping through the upper 
plug, with water piping through the 
lower plug, and the control tank and 
pumping system 
ton 


and in bottom tunnel 


There is no prepara 
necessary of the inside surface of 
the rock chamber 

[he 
into the neck 
ent upon the cross-section of the nec k 
about 10 ft. in 


concrete plug, which 1s cast 


has dimensions depend 


It is usually diameter 


by 20 to 40 inches in thickness 
The transfer pumps and water 
pumps, as described above, have vary 


ing capacities. There are three pumps 


(1) gasoline pump, (2) incoming wate! 








as that of the ground water pump, located near the sea, and (3) 

Therefore, a 45° line representing discharge pump for tank water, lo 
specific gravity is drawn from the cated at the bottom of the control 
known point P, and it cuts the vertical tank 
line at G, which is the tank water The gasoline can apparently be 
level. As point C moves to C’, the stored indefinitely. It holds up very 
ratio of points C’P’M’ is the same as well during storage. In fact, its color 
those of CPM, and known point P’ improves. The accompanying table 
determines the new water level at G’. shows results during an experimental! 
When C reaches the same level as O run of some 16 months 

Effects of Underground Storage on Gasoline Properties 
Properties Storage time, months 
0 3.2 9 16 
Specific gravity, @  ¢ a ).72¢ 0.724 .72°* 
Color, Lovibond 18* 1 0) 0.7" 
Resin, mg./100 mi K | Of 14 
Peroxide count 0.2 0.12 
Sulfur, wt.-% 0.051 0.001 
Water, wt 0.001 0.000 0.001 
Octane number 10) Mi) 
* Color scale is one used t Swedish refine I d of ipper end of quality 
115) 


























1-—Cobalt pipe inside its three-ton lead container is removed 2 ing the radioactive pipe ir 
from Brookhaven's swimming pool reactor It has been in a crosses the George Washington Bridge acro Hudso River, on 
hot box” receiving radiation for 24% years and now is ready the ‘ Brookhaven laboratories on Long Isla o Esso 


for use in Esso’s research studies 


researcn ¢ I I | NJ 


A Progress Report on... The Stud Y 


LMOST three years ago a 13-inch length of 2-in. 
cobalt pipe was put into the atomic reactor at Brook- 
haven National Laboratories, Upton, Long Island, N. Y 

Last spring, after more than 244 years of bombardment, 
the pipe came out of the reactor. It had a radioactive 
strength of about 3500 curies. By comparison, the total 
world supply of refined radium, a naturally radioactive 
clement, represents an estimated 2400 curies 

This piece of cobalt pipe is the heart of the $1,000,000, 
five-year project undertaken by Esso Research and Engi- 
neering Co. to discover peace-time uses for atomic energy 
in the field of processing. (See “Atomic Energy a Process 
Tool?” PreTROLEUM Processina, Jan., 1955, pp. 43-45) 


j 
4 





Specific purpose of the studies will be to see what the 
pipe’s gamma rays will do, chemically, to oil materials 
Fuels, lubricants, and petrochemicals today are the result 
of chemical reactions 

The pictures on these two pages show the job involved 
in getting the pipe—in its three-ton lead shield—from 
Brookhaven to the Esso research center's new atomic 
laboratory in Linden, N. J 





§—Out of the container and inside the cave, the pipe must now 
be handled with mechanical hands by remote control. Operator 
controls all activities inside the cave while making observations 
through three-foot-thick window 
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3—Dwarted by the hu cra the radioactive ybalt pipe 4—Almost at its final destination, the cobalt pipe package | 


package” is bei loaded 1 » the ick for oval to it wheeled into the “cave” room of Esso’s new laboratory, the first 
permanent home tn ti ‘ it | “ such | itely financed atomic radiation facility in the petroleum 
for atomic energy in pro ndusts 


of Radiation as a Process Tool 





6—Another view, from the inside looking out, showing the me 7 —Safety first and always is the constant watchword, Operator 
chanical hands at work moving the radioactive cobalt pipe in the are pasting strip of X-ray film on outer walls of cave room 
cave. This picture was made with a “dummy” pipe for demon Film is used to keep a continuous check on presence of radiation 
tration purposes im operators area 
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A PANEL OF PROCESSING TECHNOLOGISTS* whwo bring you with the aid of a wire recorder 





Technical Tips on 
| 


Petroleum Processing Problems 


What has been found to be the best butane at about 700°, so that you will in. The only disadvantage | can think 
lubricant for the compression cylin- only have about 5% of the lubricant of with the non-lubricated cylinders is 
ders of catalytic reformer recycle gas actually affecting the catalyst. The 20 the fact that the packing tends to pick 


compressors? drops per minute feed rate is still the up solids. Some of these soluble chlo 
rate that we're using this oil rides that form eventually end up in 
What is the minimum volume of oil the packing and score the rods. But 


necessary for satisfactory cylinder lu- Eckhouse: This is a case where an’ we feel that a pair of rods every 18 
brication on cat reformer recycle com- ounce of prevention is worth a pound months is not very expensive 
pressors? of cure. We have developed a non 

regenerative reforming process. We Maddox (Blaw-Knox): It is the rec 
Brown: The first question refers to are able to keep it non-regenerative ommendation of a lot of compressor 
the recycle gas compressor only, In by keeping such things as lube oil out people that about one pint of lube oil 


the recent Ultraformer start-up that of our catalyst cases. We have done’ is needed per million square feet of 
we have had at the Pan-Am Southern that on virtually all of our Platform cylinder area swept. On that basis, it 
here at El Dorado, the problem of ing units by using carbon pistons and looks like it would take a period of 


catalyst contamination from lube oils carbon rings. We have had excellent almost two years, possibly, to build up 
was paramount in our minds. When life on these; practically no trouble at any quantity of oil which might even 


we requested recommendations from all. You not only eliminate the prob be noticeable in a catalytic reformer 
engine manufacturers, they recom lem of catalyst contamination, but As yet, I have not heard of anyon 
mended that we start with a 30 drops also eliminate a maintenance problem who uses lubricated-type cylinders 
per minute per cylinder and then, at and an operating problem of con having any difficulty resulting from 
the first chance, take the valve caps tinually watching and adjusting the their lubrication 

out and see if that was still sufficient lube oil flow 

Then, reduce to 25, then to 20, and What has been the experience on 
0 on Heike: We have a Platformer oper- charging high sulfur content feeds to 


We did that and got to 20, and that ating at our Ft. Worth plant for a catalytic reformer reactors? 
s about the point at which we are _ little under three years. It has carbon 


operating now. In addition to this _ pistons and has been doing a very sat Norris: | can't really say too much 
being a problem even at 20, we have isfactory job as far as lubrication is ibout this vet. We have four of our 
developed a new oil—I don't think it concerned on compressor cylinders Houdry reformers running. Of those 
has been announced and I'm not mak Actually, every 18 months we chang we have one which has a feedstock 
ing a particular plug for it——but it has — the packing on the compressors. Every containing enough sulfur to be worth 
only 5 lubricant, as far as lubri other shutdown we take one and then 
cants go. This is 5° sperm oil and an — the other 

Left to right Park Eckl Nor 
Indipol” product, which is a_ poly The only maintenance we have had 

Rippx Heike Brown, Fease (earnhart 
butene. The real advantage in this is to do so tar, other than cleaning the und Wilson. (Edward , t present fo 
that it evaporates or breaks down to valves, ts to repack and put new rods this picture.) 
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The unit ts 
prepared to handle a good bit more 
sulfur. The way it is handled is in the 
feed treating 

Gas production from the high-pres- 
sure separator—in excess of 
requirements—is bled into a guard- 


case. Feed plus some of this gas passes 


considering as a problem 


recycle 


over a Catalyst at a very high space 
small 
Sulfur 


o. As | say, we have only 


rate—a very reactor, moderate 


conditions 


Ose 


removal ts, say, 
the one 
unit yet with enough sulfur to be a 
problem and solving it in that way has 


been very satisfactory to this point 


Sulfur is a 
platinum catalysts. It is 
simply a matter of taking the sulfur 
out if it is high enough. There are 
various ways Of doing it, the method 
used depending on what the level is 

the quantity of sulfur in the feed. I 
know stocks which 
sulfur. As 


long as the unit is properly designed 


Eckhouse: 
poison on 


temporary 


some California 


we have run are over 1% 


however, there is no problem whatso 


ever. It’s just a question of taking 
them out 

Of course, a guard chamber won't 
remove sulfur compounds, really, it 


will simply convert them to HeS, and 
you must stripper after the 
guard chamber to remove the HeS 


have a 


What is known about de-ethanizer 
plugging caused by ammonium salts 
and what means were used to elimi- 
nate the problem? This is a hot bot- 
toms absorber operating as a de- 
ethanizer. 


What has been the nature and extent 
of hold-up, priming and carryover dif- 
ficulties in operating low-temperature, 
low-pressure absorber strippers? This 
is an absorber-stripper operating with 
refrigeration at 70° F. top tempera- 
ture, 145° F. reboiler temperature and 
90 psig. The absorber-stripper is part 
of a Fluid cracker gas plant. 


To what are difficulties of the above 
nature ascribed? Is salt deposition a 
factor? Have the salts been definitely 
identified and what are they? 


Assuming that soluble salts have pre- 
cipitated under low-temperature con- 
ditions, has anyone set up a water- 
washing program? What are the de- 
tails as to quantity, frequency and 
point of introduction? 


Is absorber-stripper operation a criti- 
cal one? That is, can the tower become 
literally packed or flooded with too 
low a top temperature for a given re- 
boiler temperature? 
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Eckhouse: [hat type of column really 
can be fractionating 
feed is at the middle 
there is a reboiler to produce stripping 
vapors, and reflux to the column really 
is lean oil which 


considered as a 


column. the 


s fed into the top of 
the absorber. We used that column, | 


believe, ago, in the design of 


UOP gas plants We no longer do tt 


years 


because of the problems which are de 
scribed in the 
and so forth 


questions—the priming 
What apparently happens is this. If 


water is fed to the column, such a 
low-temperature 1s maintained on top 
that 


a reboiler on the 


the water can’t get out. [here ts 
bottom so it 
, either. As 
builds up as an internal recycle in the 
column 
to put 


umn and remove the 


cant 


vet out there a result, water 
Obviously, the thing to do ts 


some water draws on the col 


water, [he alter 


native is to cut the column in two 
making the absorber and stripper two 
eparate columns 

We would 


into two columns if possible 


recommend splitting tt 
You then 
have an absorber which operates as a 
de-ethanizer, plus a stripper 
Ihe other problem, the salt deposi 
tion, probably from 


results charging 


feedstocks containing nitrogen, sulfur 


or chlorine, or any combination of 
The 
done in quite a few gas plants 
water-washing — the 
plant. This will 


those solution is what is being 
that is 
feed to the gas 
remove the salts and 
the water is removed from the column 
by the water-draws 


Another difficulty with this type of 


column is the job which it has to do 
ia 
othe! 


separation is attempted, 
Hes pro 
pane. It won't do this very well. As a 
result HeS winds up in the LPG. With 
a high-pressure de-ethanizing absorber 
such as UOP installs, the HeS- 
is virtually 


among 


things, between and 


split 
complete. Also potential 
problems later downstream are elimi 
nated, such as in the depropanizer and 
debutanizer 

which ar 


Ihe ammonium = salts 


ire volatile. They behave very 


like the 
column 


formed 
much internally in the 
volatize at the 


and condense at the top, so they have 


watel 
they bottom 


no way of getting out. Some are vola 
tile enough to go overhead and some 
but there 


some left behind in the 


will come out at the bottom 
always will be 


column. So you shut down the column 


to prove to your management of! 
superintendent that the column ts 
plugged with salt, and as you shut 
down the column ts steamed out, This 
vOlatilizes all the salt, and when you 
10 in to look at the column, it is clean 
But the salts were there when you 
were Operating the column, im all 
probability 

We know pretty well now what 
feeds will definitely produce the ilt 
ind can design for them 
From floor: What if its CO.’ 
Eckhouse: [hat would be wate 


soluble too, if you were to water-wash 
the feed Another 
those just asked is 


question moner 


rather interesting 





Ten Experts Answer 


[his article is the sixth and last 
in a series Which began with the 
March issue, providing answer 
from 10 authorities in their fields 


on a complete range of petroleum 
processing problems 


Like a 


pleased to present last year, 


similar series we wert 
this 
material 1s based on a popular day 
long regional 
of the Western Petroleum Refiners 
Ass'n. in El Dorado, October, 1954 


It was obtained by means of a wire 


session al a mecting 


recorder by PETROLEUM PROCESS 
ING'S editors 

Wide experience was 
by the panel of 


from refining 


represented 
authorities——five 
and five 


from suppliers or engineering firms 


companies 


Ihe moderator was | \. Heike 
chief engineer, Premier Oil Refin 
ing Co., Ft Worth bexas vho 


filled the same role in the panel the 


year before 


Your Processing Questions 


The refining group included: J 
M. Brown, assistant manager of op 
erations, Pan-Am Southern Corp 
bl Dorado Ark R I I i I, su 


pervisor of fuel manufacturing 
Deep Rock Onl ¢ orp Cushing 
Okla J \. Gearhart proce en 
gineer, American Liberty Oil Co 
Mt. Pleasant lexa and R. S 
Wilson, chief chemist, Lion Oil Co 


bE Dor ido Ark 
The engineering group consisted 


of: J. G. Eckhouse ales engineer 
Universal Oil Products Co 1 

Plaine i: O. D. Edwards, sales 
engineer, Perco Division, Phillip 
Petroleum Cx. Bartlesville, Okla 

D. Ek. Norn ommercial develop 
ment engineet Houdry Proc 

Corp Philadelphia Penna I 1) 
Parker western manager, Blaw 
Knox Co lulsa, Okla ind ¢ W 
Rippic, president, Electric Process 


Co., Summit, N. J 








® Technical Tips 


It is the one asking whether the oper- 
ation of this column is critical or not. 
If you do a heat balance on the ab- 
sorber-stripper column you will find 
that roughly 80 or 90% of the heat 
input to the reboiler just goes to sensi- 
ble heat in the bottoms stream leaving 
the column. The balance produces 
stripper vapors. You see, there- 
that in any conventional means 
of controlling heat input to that re- 
boiler, a small percentagewise change 
in heat input will make a considerable 
change in production of stripper 
vapors. The column is very hard to 
control for that reason, and conven- 
means of heat control cannot 
be used on the column and really do 
a good job. The best thing to do is 
just not to put in that type of column 


can 
fore, 


tional 


Gearhart: |i scems to me that the 
question is: what has this group found 
to be the best means of temperature 
control where you have the absorber- 


stripper combination in one tower? 


Eckhouse: [he best way, probably, is 
to put a flow meter in the vapor line 
going back to the column, going to a 
flow control on the heat input to the 
reboiler. That way, you control 
your heat input and get constant vapor 
production 


can 


control 
leaving the 


From floor: In our case we 


the bottom temperature 


column 


What are the best types of tubes for 
use in a surface condenser cooled with 
high velocity salt water? 


Edwards: Ii HeS is present, use alu- 
minum-brass, and if HeS is not present 


use YO copper-10% nickel with 
high iron. By “high iron” I think is 
meant 0.2%. | know that Admiralty 


is used, but where the breaking point 
is with respect to velocity | don't re 


call 


Has anyone experienced a steam or 
hydrocarbon explosion in a vacuum 
tower on or after a shutdown or dur- 
ing a startup? If so, was it a steam or 
hydrocarbon explosion? If a hydro- 
carbon explosion, what may have 
been the circumstances and theory of 
ignition? 


Eckhouse: | know of one case some 
years ago in a vacuum tower. The 
unit had been shut down and steamed 
out, Apparently they thought it was 
completely free of hydrocarbon, When 
the vacuum was broken, air was pulled 
in. Apparently there was enough hy 
drocarbon present to explode 


1156 


What we normally do to avoid that 
is to put a bleeder ahead of the jets 
and break the vacuum under a steam 
pressure, so no air could be pulled in 
when the vacuum was broken. In 
other words, steam the tower under 
vacuum and then bleed steam in; 
opening the steam bleeder wide and 
just gradually break the vacuum with 
steam. 


From floor: What are the problems of 
arsenic poisoning in cat reforming? 


Eckhouse: | think arsenic poisoning 
in reforming has been given unneces- 
sary emphasis—it has been dragged 
out, solved, re-solved, and discussed 
at practically every meeting and dis- 
cussion on reforming. 

We all know that in every catalytic 
process there are poisons. If they were 
all as easy to detect and remove as 
arsenic, there certainly would be no 
problems in catalytic processing. Ar- 
senic will react with platinum, tie it 
up so that the activity of the catalyst 
will decline. The solution is very 
simple: remove the arsenic from the 
feed. 

About 
have 
senic in the 


10% of the units that we 
have encountered ar- 
feed. Of those, to my 
knowledge, in only one of them was 
it ever a serious problem and that was 
on the first one. We detected it within 
a week, solved the problem, and we 
haven't had it since. 


licensed 


From floor: How did you solve it? 


Eckhouse: Arsenic is. very easy to 
remove from naphthas. I think you 
will find some references in the litera 
ture 

In those units in which we have 
Unifining as a feed pretreatment, the 
arsenic is completely removed. Uni 
fining is a joint-licensed process of the 
Union Oil Co. of California and Unt- 
versal Oil Products Co 


Norris (asked to comment on butane 
dehydrogenation): There seems to be 
considerable interest at the present 
time in butane dehydrogenation. | 
don't know how many of you have a 
little excess butane around which does 
not have a great deal of value 

We have been making extensive 
studies recently on the problem of up- 
grading normal butane; dehydrogena- 
tion of n-butane to make butadiene, 
or to butylenes to start chemical 
syntheses, or to alkylate, maybe. A 2¢ 
butylene for alkylate may be a very 
reasonable starting point. 

We can charge n-butane through a 
Houdry dehydrogenation process for 


a yield of butadiene in excess of 52% 
or sO, or we can make it into butylenes 
with a yield of 65 to 70%. 1 don't 
know whether this is of interest to you 
or not; just raising the question. Any- 
body that would like to ask any 
specific questions about the subject, 
I will try to answer them. 


Eckhouse: What does it cost you to 
make butylenes per gallon? 


Norris: Starting with about a 5¢ 
n-butane or mixed butane feed, we 
can make butadiene for about 9.88¢/ 
lb.—roughly 50¢/gal. The butylene is 
less expensive, because, of course, the 
yield is higher and it can be a some- 
what cheaper plant (and recovery ts 
simpler). To make butadiene is a 
vacuum operation, and to make butyl- 
enes can be atmospheric or even posi- 
tive pressure. The equilibrium reaction 
favors the butadiene if you lower the 
pressure. That isn’t a precise answer 
because that’s with a S¢ feed 


From floor: You say that’s 9.88¢ per 
Ib. to make? 


Norris: Of butadiene recovered. 
From floor 


That's pretty expensive 


Norris: No, that’s the point. You are 
butadiene. It 


recovering the goes 
through an extraction plant, which 
adds several cents to that. I’m sorry 


to have been misleading on that. I 
didn’t give a clear enough answer. 
You can probably come out with 
butylene for let me state it in a 
slightly different way. I think that 
with 4¢ n-butane you can make 
alkylate for about 13¢, of course as- 
suming that you don't have to buy 
i-butane at about 7 or 8¢/gal. If you 
come in with a common butane 
stream, with enough isobutane, and 
all your butanes are charged in at 
around 4¢, you can make alkylate for 


something approximating 13¢/gal. 
With n-butane at 4¢/gal., butylene 
would cost 13.7¢. If butadiene were 


also produced, the cost of butylene 
might be several cents per gallon less 


From floor: Will the butylenes from 
the butylene plant be pure enough, 
with respect to butadiene, to charge 
into an alkylation unit? 


Norris: No. Probably you would 
want to do one of two things. Either 
recover butadiene from such a plant 
or go through a selective hydrogena- 
tion step. That's dependent, of course, 
on the economics of acid usage in the 
alkylation unit. 
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Trufin Opportunities 


Number 8 of a series. 


REASONS WHY WOLVERINE TRUFIN® 
SHOULD BE USED 
FOR DEPROPANIZER HEAT EXCHANGERS 





/ » Extra Efficiency — Wolverine Trufin Type 
S_T condenser tube has integral fins — provides 
more than 2'/2 times the outside surface of 
prime surface tubing. You get more heat trans- 
fer per foot of tube with Trufin! 


r 4 Lower Unit Cost—Users report sub- 
stantial savings by designing and retubing 
depropanizer heat exchangers with Trufin. 
The additional outside surface are x permits 
the use of less tubing for a given heat duty. 
You get smaller shells, baffles, reduced fabri 
cating costs, fewer tubes to clean! 





Wolverine 
Trufin 
Type ST 
Condenser Tubing 


Prime Surtace 
Condenser Tubing 


+) 

)« Simplified Installation—Trufin rolls into 
headers as easily as plain tube—using the 
same methods of fabrication. Standard rolling 
tools are used. You get no deviation from 


existing fabrication procedures 


Investigate today —and save! Write for Wol 
verine's Opportunity book. WOLVERINE TUBE 
1441 Central Avenue, Detroit 9, Michigan 





I. Designed for the Job—Trufin Type S 1 
is designed specifically for shell and tube heat 
exchangers. The cutaway photograph graphi 
cally portrays its uniqué one-piece construction. 
You get condenser tubing designed with the 
stand-up stamina for tough going designed 


to do a better job, consistently 


WOLVERINE TUBE 


N OF CALUMET @ HECLA 





Let’s Talk S-C-0-P-E 
OF CONDENSER TUBE PRODUCTS 


one refinery superintendent asked us... 


SN _—_ 


Yes, I can see the cost- 7 
Saving possibilities of ) 
Wolverine Trufin*. But 


| me this-—— 


Just how broad is the scope of your activities in the petroleum 
and petro-chemical fields? 





We produce heat exchanger tubes in a wide range of metals 
— copper, copper-base alloys, aluminum and electric-welded 
steel. The latter two metals are produced in a wide variety 
of alloys, too. We have a complete range of sizes and can 
furnish both prime surface and finned heat exchanger tubes. 
Incidentally, Trufin Type S_ T is a natural for shell and tube 
heat exchangers. 


Our bugaboo is salt water corrosion—any suggestions? 


Our Field Engineering Service is set up to handle questions 
like this. They'll help you pick the right heat exchanger tube 
which will best stand up under any corrosion problem you 
have. 


Will this field service help us in other ways? 


Definitely! The group is composed of tube technicians — each 
a counsellor in corrosion, fabrication, you name it! They 
solve tough problems like yours every day 


Run down the list of your condenser tube products again. 


In addition to Trufin Type S_T and prime surface tubing, there's Trufin in bi-metal—an 
exterior tube of lightweight, high-finned aluminum and a liner of a metal to suit your 
particular corrosive condition. This tube works out well where high thermal efficiency is a 
problem. We call it Trufin Type L C. Then we produce plain duplex heat exchanger tubes 
and duplex Type S T Trufin heat exchanger tubes. A popular combination of metals, for 
example, is a welded steel outer (plain or finned) tube with an inhibited Admiralty liner 
You might be interested in knowing that we provide a direct mill source of supply for all 
your U-Bend, fin or plain heat exchanger tubes. All your requirements can be handled 
directly with Wolverine. And we ship them to you in a box-type disposable pallet so that 
you can feed them right into the heat exchanger 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London, Ontario 


But the best proof of what Wolverine Tube can 


do will be demonstrated in a job quotation WOLVERINE TUBE 
4 a . + a 


Wed like the opportunity to help you. Write for DIVISION OF CALUMET @ HECLA. Int 
a copy of Wolverine's condenser heat ex 


changer book. WOLVERINE TUBE, 1441 Central 
Avenue, Detroit 9, Michigan 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR ALABAMA SALES OFFICES IN PRINCIPAL CITIES 
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IT’S TIME TO TAKE A NEW LOOK AT 


CATALYTIC 
— 
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Special 48-page report 


ae editors of 
Petroleum Processing 


What You'll Find in This 


r 


EX sivticgrapny 


Where Are We Going with Catalytic Reforming 
— as a Source of Motor Fuels 

— as a Source of Aromatics 

—as a Source of Hydrogen 

Census of Catalytic Reforming — U.S. and Canada 
How It Works and the Processes You Can Use 
— Universal Oil Products Co. 

—Houdry Process Corp. 

— Universal Oil Products Co. 

—Houdry Process Corp. 

— Atlantic Refining Co. 

— Standard Oil Co. (Indiana) 

— Sinclair Refining Co. 

—M. W. Kellogg Co. 

— Esso Research and Engineering Co. 
—Socony Mobil Oil Co. 

— Union Oil Co. of Calif. 

—M. W. Kellogg Co. 

— How to Recover Aromatics from Reformate 
— Shell Development Corp. 

— Universal Oil Products Co. 

— Stone & Webster Engineering Corp. 

— Sun Oil Co. 

— California Research Corp. 


Need More Details? Here's a Selected Reference List 
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Where Are We Going with 


Catalytic Reforming? 


e How much capacity we can expect to have 


e What sort of products it will be used for 


By V. B. GUTHRIE, Associate Editor 


It's even bigger than the experts thought it was 
we were talking in terms { } ] italy reformer capacity in this country 
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Census of Catalytic Reforming 
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COLORADO 
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MINNESOTA 
KENTUCKY 


MISSISSIPPI 
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*Under construction of planned 
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Catalytic Reforming — How It Works 


OCTANE IMPROVING REACTIONS 


] — Naphthene Dehydrogenation 2 —Naphthene Dehydroisomerization 
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4 — Paraffin Isomerization 5 — Paraffin Hydrocracking 
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...and the Processes You Can Use 


‘\ aphthe ne 


By ROBERT L. DAVIDSON, Assistant Editor 
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2—Sovaforming 
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TRENDS IN CONVERSION CAPACITY 
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(Graph, Courtesy The Oi! & Gas Journal) 
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With the trend to higher octane and higher 
quality motor fuels you will have to appraise 
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your refining facilities with an eye to keeping 
your plant in a highly competitive position. 
TRECO keeps abreast of the latest developments 
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. Mal 


in the refining field; our staff has been ex- 
panded and we are regularly completing new 
facilities in record time. 


Give us a call before you get into the planning 
stage.. Our wide experience in all phases of 
refining enables us to show you how you can 
Ge a | 
and construction. A telephone call, wire or 
letter will get prompt attention. 


TORONTO 











Fo 


Experience with high-performance fuels in | 


A typical Ethyl single-cylinder engine 











Lower engine octane requirements 
sought by Ethyl Research 


One benefit of this program is the 
new more effective MOTOR PLUS 


How to put the brakes on octane requirement in 
crease has long been of great interest to us at Ethy] 
Corporation. We maintain a continuous research 


program on the subject 


Today, through experiments with 
modified single-cylinder engines, we are m 
nificant new progress 

Now for the first time it is possible to reproduce 
in a single-cylinder laboratory engine the perform 
ince of a typical cylinder in a modern high-perforn 


ince automobile engine on the road 


Here’s how we went about it. Through the co-op 
eration of car manufacturers, we made special cylin 
der heads for our single-cylinder test engines. These 
heads typify those currently used in many passenget 
cars 

Then to reproduce passenger-car performance, we 

leveloped operating schedules in which speed and 


vad are varied automatically so that these chambers 


One type combustion chamber used in 
popular make of cars is reproduced ¢ 


an Ethyl single-cylinder engine 


will build up the same type of deposits as those 


developed in a multicylinder engine on the road 


The accurate control and typical passenger-car 
engine environments of these “‘new’’ Ethyl single 
cylinder engines now enable us to gather previously 
unavaluable information on the effects on octane re 
quirement increase of fuel com position oul composi 
tion, operating conditions and the effects of new 
idditives With the help ot these engines, we de 
veloped Ethyl’s new MOTOR PLUS, the improved 
TEL formula that reduces octane requirement in 


on the average fron » octane number up 
to 1.3 octane numbers 


Our work in this field continues. We mention it 


here onlv as an example of what Ethyl Research is 
doing to help our customers. If you would like more 
information on this or any other Ethyl Research 


ill your Ethy!] representative 
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WORTH OF PLANTS 
FIRED WITH 


More than 1250 Petroche m-Isoflou Furnaces are in ope ration throughout the world 


in the pre trole um, chemi al and allied industric Becs for all 


; and jor any duty. pre ssure. te mi pe rature and ‘ ie LOTICY 2a 


and all Petrochem-lsoflow Furnaces are most efficient by any comparison. 


PETROCHEM™M-ISOFLOW FURNACES 
UNLIMITED IN SIZE ... CAPACITY ... DUTY 


PETRO-CHEM DEVELOPMENT CO., INC. « 122 EAST 42nd St., New York 17, N. Y. 


Representatives: Bethlehem Supply, Tulse ond Houston * Flogg, Brackett & Durgin, Boston * DD. Foster, Pittsburgh 
* Faville-Levally, Chicago * Lester Oberhoitz, Los Angeles « Gordon D. Hardin, Lovisville + Turbex, Philadelphia 
Tecni 8 


pro esse 








 Internotional Licensees ond Representatives: SETEA—S.A. Comercial, Industrial, y de Estudi 
. industries, $.A., Caracas, Venezuela * Firma Dr. C. Otto & Comp. 
Birmingham, England * Societe Anonyme Heurtey, Poris, France * 
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Temperature-Gradient Heater 
How is it performing on ethylene production?—p. 121 | 











A Special 
New Product! 


PRODUCED BY THE TENNESSEE CORPORATION, 
MINERS OF COPPER, ZINC, IRON AND SULFUR. 


CUPRA tb PDE 


For Removal of Sulfur Compounds 
in Petroleum Refining. 


TYPICAL ANALYSES CHECK THESE FEATURES: 





\ 1IGHER COPPER CONTENT 
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1. Quality Improvement | | FREE FLOWING 
2. Cost Reduction 





AVAILABILITY 
Y FOR SAMPLES 


Other Tennessee Corporation products, Ferric Sulfate 


(Ferri-Floc), Copper Sulfate, and Sulfur-Dioxide. 








TWO FEATURES REPRESENT DEPARTURE 


Try the gradiation heater for 


Economic Ethylene Production 


By J. T. KARBOSKY and M. L. HENDERSON 
Phillips Petroleum Co., 
and M. R. KITZEN, Selas Corp. of America 


the first feature meant flexibility in operation 
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Its value in ethylene-producing service 
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CRACKED GAS COMPOSITIONS 
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STEAM TRAP 









































te and air fror 


@ Fast, intermittent valve action. 


@ Tight, positive shut-off. 


@ No dribbling. No waste of steam. 


@ Low operating cost. Low maintenance. 


W rit 














NICHOLSON’ CUM. NICHOLS ON a/ Company 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 














14 OREGON STREET, WILKES-BARRE PA ~- SALES AND ENGINEERING OFFICES IN 58 PRINCIPAL CITIES 





Tools for Making Petrochemicals 


1zeotropic and extractive distillation are hey 


processes in separating oxygenated chemicals 


pascee e red " Als } } Vale by simple distillatio 1a Sec 
“ tf = ’ I Dp L cr rT “ ‘ ”* 1s I cw | “ “ ¢ nt 4 } t« WC 
x +} , , 4 - TY , ne ' | : \ of t? ’ 
on \ r iAC 
‘ } i 
Wi possible 
x 
\ 
S | n 
th 
4 
\ 
7 { 
ales 
( ( { Vate 
. , 
| \ F 
( xt 
| 
NN 
k | 
x 
n 
n 
k Bot j 
‘ ‘ 
( , ‘ 
MIEK : ( f t ' +} rilit f +} } } le f 
I f \ } 
, h fr 
i> ’ 
( Met ‘ i 
{ 
| t 
{ ( hist 
\ The 
} " f ( 
7 ' 
] MEK t ‘ { 
j t I} pu é 
t ext 
us , ’ 
b i Almates 
K f } I} 
ih | 
P ‘ 


Boiling Points of Selected Oxygenated Chemicals and Their Binary Azeotropes 


Pure compound or binary aveotrope Normal boiling point Pure compound or binary azeotrope Normal boiling point 
c } | °F 
4 SOF | i ot wale a.4 176.* 
4 ‘ S¢ 7 Isopropyl alcohol a2.5 180.4 
Mett oat +} " e 634 146 tert-Butyl alcohol 82.9 181.2 
Methvy t 64.7 ‘a1 Propyl alcohol, water 270 12846 
Mer ethy|-ketor ue 714 164.1 sec-Butyl alcohol; water 87.5 189.5 
; y } meth vl-cthvl-ketone 75.7 168.3 isobutyl alcohol. water 59.8 193.6 
Methyl-ethyl-ketone; isopropy! alcohol 77.9 172.2 Water; n-butyl alcohol 92.7 198.9 
® Ethy! alcohol. wate 78.2 i728 n-Propy! alcohol 978 208.0 
Ethyl alcohol 74 173.1 sec-Butyl alcohol 99.5 211.1 
Methyl-ethyl-ketone, t butyl alcoho 78.7 172.7 Water 100.0 212.0 
Methyl-ethyl-ke 79.6 175.3 Isobuty! alcohol 108.0 2264 
u 79.9 176.0 n-Butyl alcohol 117.4 243.5 
Pp ) l 








® Petrochemical Tools 





Acknowledgment 





NEWS in VIEWS 
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IN CHEMICALS (So 


Count on 


and petroleum 
the new Enjay Laborat : 
t applicat f Enjay prod 


PETROLEUM SURFACE COATING CHEMICAL 
cee, srresast § oon 
para * ™? 


“OL ¢ 
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Varnish and Lacquer 


RUBBER 
way ft ’ 
TANEr 


3 successful years 
of leadership 


in serving industry 


Enjay Company, inc. - 15 West 5ist Street, New York 19, N.Y. — _ a 
Other Offices: Akron + Boston + Chicege + Tulsa PETROLE A 








HANDLE LIGHT 
HYDROCARBONS* 
AT HIGH 
SUCTION PRESSURES 


NO STUFFING BOX! NO PACKING! 


Bingham Stuffingboxless Pumps are tures to 850° F. and higher also can be 
successfully handling liquids having handled 
high vapor pressure, requiring high Bingham Stuffingboxless Pumps are 
suction pressure and, frequently, ab in service today all over the world, 
normally low pumping temperature with distinguished records in reliabili- 
(—300°) ty, continuity of service, and low 
Standard models handle suction maintenance. Write to your nearest 
pressures up to 2,000 psi (higher pres Bingham office for Bulletin 107 or for 


sures available). Pumping tempera idditional information 


BINGHAM 
STUFFINGBOXLESS 
PUMPS OFFER: 
» Lower overall 
installed cost 
» Less operating 
attendance 
e No misalignment 
of moving parts 
Smooth operation 
No auxiliary lub- 
ricating system 
» No exposed 
moving parts 
Positive motor 
cooling 
All parts are 
accessible 








FIREPROOF AND EXPLOSION-PROOF! Lectoge Battery of Binghom Type KT 


P : stmosphere or leckoge from outs 5 ess Pump 


Stuffingbos 
handling light hydrocarbon at 
mp is imposs Die. Not , plant and personne ow temperoture. under high suction pres 


but loss of valuable pumpoge is prevented e. Tennessee Gos Transmission Co 


T Mult) Stage Stuffingboaless Pump strated ant pobe, Kentucky 


SALES AND SERVICE OFFICES 
uN MA PITTSBURGH. PA 
AN FRAN 
EATTLE. WASH 
BINGHAM PUMP COMPANY es ; oS ee 
General Offices: 2800 N.W. Front Avenve, Portiand 10, Oregon ™ RLEAN TULSA, ORLA 


Factories: Pertiond, Ore. + Vancouver, 8.C., Conode vee 8 
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Do You Know These Words? 


By B. H. WEIL 
Manager, Information Services 


Ethyl Corp. Res. & Engrg. Dept. 
Detroit, Mich. 


Isosebacic Acid 
Isosebacic acid, 


bass-ick ass 


COOH 


Polyethylene Terephthalate 
Polyethylene terephthalate, pr 
“pahl-ih-eth 


‘COOH S 





CATFORMING means 


for high octanes and 


high yields 


the keystone of Catforming. Why? 


ty takes the high cost out of 
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7 migh yields 


nstruction ‘ 


v oO 2 


Atlantic 
sOV ng you money and time 
yperation of these units 


ney r operating costs 


OF efficiency — Cattormir g 
sdiate steps in processing feed 


high octane gasoline ready 


at low cost 


for immediate blending—and distribution 


Simplicity goes all the way with Catforming 
ncluding the licensing agreement—you'll find 
t we the 


performance of Catforming units has been 


worth looking into. Remember 


proved in highly successful commercial opera- 
tions in many areas 
detailed 
CATFORMING 


pany 


Write, wire or phone for 
information — ask for our brochure 
The Atlantic Refining Com- 
Research and Development Dept., 
P.O. Box 8138, Philadelphia 1, Pa 
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PROCESSING PLANT PRACTICES 


Practical Tips and Ideas for Improving Operations 





ie 


Three Advantages in this Steam Cleaning Nozzle 
A Tt ag tet 


secondly, the operat 


? Thirdly 
Solution to a Catalyst Flow Problem 


oo p .) r fir . ’ t he 
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i scharge line 
Ne flapper typ hech 
| r line is supposed Ti 
| ch ft K-up. of catalyst to 
during periods of re 
This air line ¢ k 
ed in a vertical position 
flapper is in full-open 
s to balance or stick in 
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You Get Even, No Glare 


LOW COST LIGHTING 


or Gages, Rotameters,etc. 


with JERGUSON 


Explosion-Proof 
GAGE ILLUMINATORS 
ig “ 


JERGUSON GAGE & VALVE COMPANY 
100 Fellewey, Semerville 45, Mass. 
Offices in» Majer Cities 

pe & Votve ¢ 
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STEPPED” PLUGS 


MAKE FASTER ALIGNMENTS 


Plugs Speed Flange Welding Line-up 





Another Reason So Many People 
Insist On B&W Pressure Tubing 


UNDER PRESSURE? TRY 


There’s a new concept in big boiler de- 
sign: The Universal Steam 
Generator. It operates either below the 


Pressure 


Carbon Steel 


critical—3206 psi—or smashes through ° 
Croloy ‘2 e 
. 
o 


the pressure barrier. A unit now being 
built has a design pressure of 5500 psi, 


delivers steam at 4500 psi and 1150 I 


Croloy 1% 
Croloy 3M 


It's a “once-through” unit; put water in 
one end of a tube and steam comes out 
the other, without using a steam drum 

When B&W engineers designed this 
new boiler they turned to their own 
metallurgical and tubular products ex- 
perience with alloys for pressure and 
temperature service t 
complex that is the heart of the unit 
The chart shows the variety of analyses 
in sizes from l-inch O.D. to 2'/2-inch 
O.D. and wall thicknesses from 0.10- 
inch to 0.55-inch 
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for BAW Pressure 
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The best way to avoi 
personal pressure on 


grade, size, length an 

pressure, 
resistance requirement. W rite 2 
jor Technical Bulletin 6. PP 


4500 PSI AT lI50F 


Carbon Moly 
Croloy 1 
Croloy 2% 
Croloy 9M 
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erating under 
any job is to call 

ibing. There THE BABCOCK & WILCOX COMPANY 
d all for virtu TUBULAR PRODUCTS DIVISION 
—_ Beover Falls, Pa. and Milwaukee, Wis 

7 Seamiess T Welded Sromless Steel Tubing 
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Wis Seamless Welding Fittings 
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How to “Sound Proof’ 
A Big Maintenance Shop 


it's a safe bet 
you WILL...with an 
AIRETOOL Tube 
Expansion Control 


System 


Automat 
ts to a unilorm ¢t 
sheet. Over-rolling ts 


1tably st rtened, fr 


Call for an ON-YOUR-JOB DEMONSTRATION Today! 


BRANCH Prices 
York 


REPRESENTATIVES . MANUFACTURING COMPANY 


PRINGFIELD. OHIO 





Stabilizer column, 6’ 6” 
LD. x 01 tong. Fur- 
nished with platforms, 
reils, flanges and 
internals. 


EQUIPMENT IS Kili FOR YOUR PROCESSING JOB 


... when Designed and Fabricated by Struthers Wells 
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CERAMIC BAS s=snormat ott 


and catalyst support beds 
©.®& 
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As a heat transfer and catalyst support 
medium in various refinery operations, 
“U.S.” Ceramic Balls are proving unusu- 
ally effective. They are being widely used 
in the field of pyrolysis and in catalytic 
reforming installations. 


“US.” Ceramic Balls possess heat-+>ock 
resistance, great crushing strength, super- 
ior thermal conductivity and high specific 
heat. The material is thoroughly vitrified, 
inert and is particularly recommended for 
its proven resistance to erosion and abra- 
sion. 


The smooth surface and spherical shape of 
“U.S.” Ceramic Balls have proven more 
efficient than irregularly sized and shaped 
heat transfer elements. A special body 
(“CERATHERM-550”) is available where 
exceptional thermal-shock and heat-resist- 
ance characteristics are required. 


All sizes are available from 1/4” O.D. to 


CHEMICAL 
CERAMICS é 
DIVISION AKRON 9. OHIO 


60 East 42nd St. 20 North Welker Dr. 
New York Chicago 


4101 Sen Jacinto St. 
Houston 
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William Naden, director and 

c Esso Standard Oil Co 
is been e ed executive vice-pres 
W. Boyer, inuf ac 
was recently H. Barnes, 
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Marion 


SUCCOCEC 


+4 he 
Mr. Naden 


succes- 


nd Dr. Jerry McAfee, wit! 


Arthur as assistant 


endent Barnes was 
the prom to ge il superintendent of 
Bonner ul yanufacturing in Texas in 
rt Gsull s 193 I I } in 1¥45 to serve 
Administration 
c ! ul stant director of refin 
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I. J. Sullivan, f 


f 


a non wu mmittee are H. G. 
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transferred to the research sub- 
sidiary and appointed director of the 


4 chemistry division. The following year 
5 he became assistant director of re- 
search, responsible for all product and 


process work at the laboratory, and 


ARCO Swing Joints —— 


4 


n 1954 was made an associate direc 

tor and elected a vice president 
John W. Nixon has been appointed 
plant manager of the Tuscola, IIL, 
facility of ational Petro-Chemicals 
Corp. He has been chief engineer at 
the plant since 
1952, when he 
was first em 
ployed by the 

firm 

Charles D. 
Carnes has been 
promoted irom 
issistant to chief 
engineer. George 
4. Siegelman has 
pec;r moved fron 
plant superintend 
sa —— ent t assistant 
t y plant ger, and Clifford E. Oman 
v4 for area superinte the alco 


supe 


Loading and 


le, Robert E. Jones, Jr., 


Unloading ha ee tr Se aed ehimhin tose 


Lines tue of Ne 


Corp. and 


ne ¢ orp 


ee ee 


R e a sons fo r Russell L. Bauer has been appointed 


process engineering supervisor of 

S U p ia R | O R | T y! Mobay Chemic Co.s engineering 
+ , 

department. Bauer was a development 

} ge in the leveiopment depart 

gned cif y for handling ment of Monsanto emical Co.’ 

er petroleum pro rga chemical vision. He first 

LARGE BEARING SURFACE—R , esign provide —_ ned Monsanto in 193 Monsant 


t-owner ol! 


1. BALL BEARING AND O-RING EQUIPPED — [> 


CONTROLLED TORQUE— ¢ tr winging of line ey . R. Strawn 
inager of the e fersor Chemical 
Co.’s manufacturing division. M. H. 
Holmes has become inager of the 
Port Neches, Texas, plant, and Robert 
H. Darling has been made chief en 
EASY MAINTENANCE— | wy » die gineer of the company, with head 

juarters at Port Neches 

' 


Darling’s post was created recently 


LONG LIFE— 


nd gives him responsibility for the 


= i 
idle swit work of the e engineering branch, 
meet every : ncluding process engineering, con 
mT at : ; truction, utility distr 101 mainte 
ngineer ' vance and laboratory analysi 
| 
j 
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B. Brewster Jennings, president of 
BARCO MANUFACTURING CO. Socony Mobil Oil Co. since 1944, has 
559} HOUGH STREET been elected chairman of the board 


borrington, Hilinois of directors, succeeding George We 
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how a Texas refinery saved $1200, 


Nickerson, vice- and < 
of for im trade has been 


reduced tower down-time over 25% —_—icknom, vc 


with amazing Oakite liectors. 


if 4 


its chief executl 


main t 

cause he has retained h ~OSILION as 

cnairman of the executiy ommiuttee 

He has beer n company since 
#20, after his gradua m iron c 





University 
. N . I Ss WOr 
leaned its 28-tray oil ickerson ha 
: , lomestic and fore 
d every hour of down ne 
vities since he 


STRIPPER a trv Harvard 
Foster gener 

that portioho : 
1, and Keyser 
president and direc n charg 
foreign trade, succeeding Nickersor 

In Socony’s operatior Frank V. 
Williams, who was manager of the 


efir 


i ana t water tor tw nours, 
with 


f Oakite RUSTRIPPER was 
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Do You Have A Copy Of... 


INSTRUMENTS—-WHAT MAKES THEM TICK? 


engineer 


with M Ww 


temperature 


REFINERY 
phannahan nstrument 
pressure 


transmission 


$1.00 


nery nstruments 


valves and pneumatic 


Address Reader's Service Department 
PETROLEUM PROCESSING 
330 West 42nd St, New York 36, N. Y 





JOHN ZINK 


w & 


VPM BURNER 


with the John Zink ST pilot 


Another new burner in a long line of 
firsts is the John Zink SERIES VPM 
designed to burn gas of high hydrogen 
content. 


Burns with a short and crisp flame with primary air door open. The 
new high efficiency aspirator on the SERIES VPM burner makes it 
possible to switch from a high hydrogen gas fuel to natural gas. 


Capacities from 500,000 Btu hr to 12,000,000 Btu /hr. 


4401 South Peoria Tulsa, Oklahoma 
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w | ough as leather protection 
for exposed insulation with 


WEATHERCOAT 


...-the asphaltic coating 
that stays “ALIVE’’ 


crating facilities t 


Weathercoat gives lasting protection. 


Nation-wide acceptance. 


APAERICAM 
Bitwenwis 2 Asphalt 
cComPranvy 


100 BUSH ST. + SAN PRANCISCO 70. CALIFORNIA 
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“A Cometh” CASE HISTORY 


A well-known oil refinery had an injunction 
to stop operations of its catalytic cracking 
unit, due to odors emanating from spills, 

separators and other wastes, stack fumes ere ae 

and products of combustion. RHODIA was ae 
consulted and ALAMASK used. Here is an 
excerpt from a letter from the refinery: 
“Very effective masking of odors re- 
sulted and in view of our actions all cases 
against us,were withdrawn. We are very 
grateful to RHODIA for what they have 
done for us and are heppy to pass on our 
experiences to others in similar difficulty.” 
if odors from your refinery are contami- 
nating the community, RHODIA can help 
you, too. Our experienced odor engineers 

will be happy to consult with you on your as sale 

malodor problems. 
ee 230 Park Avenue, 
INC. New York 17, N.Y. R. H. Dourson, s 
lm oat WAUEATUCK CHEMICALS, Din of Benin br Cot) iy uceied BW. Daa 
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ng now. The subscription prices are low ire shown 


very month, wh D. C. Hauseh 
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ex page ssuc And, please indicate your company 
’ 

1 writing 


PETROLEUM PROCESSING 


430 West 42nd Screet,. New York 4. N. Y 














WHY THE 
ACCELERATING 
INTEREST IN 





In 1950 the first Petreco Electrofining* Unit was in- 
stalled. Now there are 18 Electrofiners installed and 
— at the last count — six more under construction 
and on order. 


THIS TABLE SHOWS THE WIDE ACCEPTANCE 
AND APPLICABILITY OF ELECTROFINING. 


ELECTROFINING INSTALLATIONS 
Refinery Electrofining Number BPD 
catio Treatment of Units Capacity Stock Treated — 
16,000 Light Pressure Distillate 
8.600 Lube and Spray Oils 
10,000 Blended ight cycle oil and 
straight run naphtha 





Straight run and cracked gasolir 


Gasoline 
Gasoline 
Thermally cracked distillate 
Cat distillate 
Caustic** 3 Cat distillate 
Acid 1 30 Lube 0 
Sulfonatior ] 2,000 Virgin distillate 


Dewatering y 6.000 Vacuum Tower Gas ( 


stic Scrub and Water Wash 


Compact Efficient— Removes Tarry Acids 
Spent Caustic, Metals, 
Mercaptans and other Impurities 
Flexible— Single, Dual, Two 
Minimum Carry-over Phase Units Available 


Less Treating Chemical Used 0. Automatic— Minimum Operating 
Attention Required 


Costs Less than any 
Fast-Tower to Market Comparable Process 


Continuous 


Precision Controlled 


Eliminates Haze Stabilizers 


For complete information 


call or write 


PETRE<9 


3202 South Wayside Drive, Houston 1, Texas 


1390 East Burnett St., Long Beach 6, California 


















































Oil burner ignition failures can be curbed 


with this ASHLESS heating oil additive 


Holds customers 
POA 


Refining flexibility 


Better Th nos f 





PATENTS 





By Peter J. Gaylor, Patent Attorney, Elizabeth, N. J. 


WATER IN METHANOL SOLVENT 


Water in Methanol Solvent Gives 
Better Hydrocarbon Extraction 


MI THANOI 





React Water and Olefins To Produce Ketones 


8 gevicte: 
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Ketone Production by Reaction of Olefins With Water 


Space Velox 
Mok ity (g. hydro Olefin 
Ratio carbon br. | (Conver 
HO) Olefin of Cat shor 





Sulfurized Products 


\ MELHOD tf 


Patents Issued in June 
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12 REASONS WHY 
YOU SHOULD BUY AND USE 


CONW-P-RICED 


HOMESTEAD 


Lubricate 


PLUG VALVES <4~ 


Conversions 


* E —, 

/ SPRING 
TORSIONAL 
STRESS 
RELIEVED BY 
TEFLON 

WASHER 





w friction Teflon wosher permits springs to turn with p 19 This meons PRODUCTS 


hat less maintenance and longer life are assured, because the sprir g 





Chemicals 
s subjected to compression only 


This is only one reason why y should BUY AND USE, low priced 
HOMESTEAD LUBRICATED PLUG VALVES. 
HERE ARE ALL TWELVE 


ed Tefle 


tte sea 
: 
as 
J 


© 

iv 4 
ear Jou a'! and ant seale 
eck velwe No op of aintenance 


Witheu!t ebligetion, send Reference Book 39 
eon HOMESTEAD LUBRICATED PLUG VALVES 


- 


HOMESTEAD VALVE MANUFACTURING COMPANY 


P.O. BOX 43 CORAOPOLIS, PA 


. 
' 
' 
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McGRAW-HILL 


MAILING LISTS 
WILL HELP YOU 


@ Merchandise your 
advertising 
@ Conduct Surveys 
@ Get leads for your salesmen 
@ Get inquiries about 
your product or service 
@ Pin-point geographical 
or functional groups 
@ Sell Direct 
@ Build up weck territories 
@ Aid Dealer Relations 


nS a 
fe” 5 


_ 


iu 
\\ 


Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


C 
—_— mat 








Direct Moi 

McGraw-Hill Publishing Co 

330 West 42nd %t WY 36m. Y 
Please forward my free copy of the 


McGrow Hill industric! Direct Mail 
Catalogue 





TOWELS, TOWERS and TRADEMARKS 


ll-known trademark the signature of a product's 


is aS important on a giant steel bubble tower as it 
your best guest towels. And TULSA TYPE, for 430 
the trademark of FLINT STEEL refinery and natural 
ne plant equipment, has become one of the best known 
n the industry 


TULSA TYPE name is your assurance of sound 
ineering and precision workmanship on every piece of 
uipment All manufacturing processes used in the fabri 
m of TULSA TYPE equipment comply 
wi API-ASME and ASME industry codes 
ok for TULSA TYPE when you need 
| plate fabrication for petroleum or 


etroche nical pl ints 


FLINT STEEL CORPORATION 
atiay- we) @e -¥.1e7..7 | 








“Vaporization Equalibrium Constants 
And Activity Coefficient Charts” 


til get a copy of thw popular reprint——4! working scale charts 
mstant charts for the hydrocarbons from methane to 700°F. boiling 
etticeent charts pilus a description of how to use them 


ound *y) $] 
Address Reader's Service Department 
PETROLEUM PROCESSING 
330 West 42nd Street 
New York 36, N. Y 
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Lubricants 
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7 Kime oo 
Molten Aluminum 


PROCESS 


PROTECTS 
REFINERY 
EQUIPMENT 


Specialties 


Miscellaneous 


ARTHUR TICKLE ENGINEERING WORKS, INC. 


EQUIPMENT 
MAin $4200 Brooklyn. N. Y ME 


Processing, general 





ins. are chemicals 
EATING UP 
your packing dollars? 





TEFLON 

in manual 

‘ operated valves 

ive tapered \ design 

greater flexibility ind 
providing 


Catalytic Reactors 


Vaive stem 


Instruments 


Pumps & Compressors 


pump service 

ie proce ing in 
r Chemiseal Types 
ite, unpre gnated 
preg! ited with 
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) pure 


Valves & Fittings 


UNITED STATES GASKET CO. 


uU cy FABRICATORS OF FLUOROCARBONS 
AND OTHER PLASTICS 








TRETOLITE DESALTING in. cen. cess une 


depend on Tretolite for 

efficient salt removal 

know that their refining 

operations will be free 

| N S U R E S from difficulties caused by 


salt because Tretolite de- 


i E F | N | N G salting removes from 97 


to 100%, of the salt. 


EFFICIENCY 


clolite desolting currently is wsed te 
desalt over one ond one half million bor 


els of contominoted crude per doy 








addition to assured high-percent 
age salt removal, Tretolite desalting 
offers these odvontoges 


The low treating cost per berre! 
As an additional insurance against lost refining efficiency caused by results in economical operctions 


The simplicit 4 the process o% 
y @ 


r j * cost 
corrosion damage ask your Tretolite Refinery Engineer about Konto! sures @ low stallation cos 


Flexibility of operation permits the 
Itin ¢ wer crude th 
Corrosion Preventives. They are effective, economical, and proved —— Bi - = ome ' 
very . 


Emulsion resolution is thorowgh, re 
RETOLITE COMPANY sciting in @ clean woter eMuent 
Solids swch os sond, silt ond drill 


PETR Te RPORAT “ ng med ore effectively removed 


preventing pleggitg and erosios 
St. Lowis 19, Missow « 5515 Telegraph Road, Los 


Ceotolys? poisons such os orsenic 
ond troce metols ore substontiolly 
reduced, preventing cotelys? con 
fominatior 


t¥ Ting « ESALT 
RROSION INHIBITING «+ PaRar 
PREVENTION « PRODUCT 
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Women Engineers Make Award 
The Society of Women 


ven its 1955 


Engineers 
iward for meritor 
s contribution to engineering to D> 
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Stone 
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New Oil-Shale Engineers 


Fisher Buys Thermo Co. Assets 


o., of Marshall 
ed the sets of 
nts Co Belmont 


li add Thermo 








Suppliers 





Of Capacitanc 
measurement 
Fisher's products 
Ihe former president 
D. M. Comb 
with Fist 


Wyatt Offers Storage Tanks 
yvatt Met & Boiler Works 
1 Dal t 


RESEARCH 
4 CfVELOPMENT 


B-J Expands Seals Division 


Byron Jackson ¢ 


ANNIN DEVELOPED ANDO INTRODUCED: SPLIT BODY 
DOMOTOR OPERATOR - TEFLON SEAT SEAL - DOOLSEAL 


ANNIN & | Coutzol vars Sa essences —" 
HIGH QUALITY 


ANHYDROUS 
Aluminum Chloride 


PRODUCED IN TWO GRADES 
RESUBLIMED & SUBLIMED 














Rockwell Builds New Plant 





THE PUREST COMMERCIAL 
MATERIAL AVAILABLE 








ANY PARTICLE SIZE OBTAINABLE 


OUR STANDARD SIZES 


POWDER 20 MESH GRANULAR .4+20 MESH LUMP 1+ 4 mESH 











Hooker to Build in Vancouver 


INFORMATION CONCERNING 
THE PREPARATION of AQUEOUS 
OR ALCOHOLIC SOLUTIONS OF 
AIC!l, OBTAINABLE 

BY WRITING 


OHIO-APEX DIVISION 


FOOD MACHINERY & CHEMICAL 


corporation — NITRO, W. V 
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another 


plant in 


irom 


ne com 
200.000-gal 
handling 


1 the oul 


Personnel Changes 


Tellepsen Petro-Chem Constructors 
Adolph M. ¢ 


R 


Crane Co. 


B-I-F Industries, Inc. 
‘I " r 
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Davison Chemical Co. 
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American Cyanamid Co. 
to ¢ 


Oo B ? 
Starters in 
refinery 


Climax Molybdenum Co. I 
' im | 
ElectroData Corp t 
Haynes Stellite Co i 
f H \ n of 
Delta Tank Manufacturing Co. 
EK —” , 


Allied Chemical 


( " 


& Dye Corp.— 


maximum protection 
azardouws locations 


OIL-IMMERSED 


50,000 KVA INTERRUPTING CAPACITY 


MOTOR STARTERS 
BY ECa.M 


This installation is another ex ample of the 


/ 


NCrCasing immersed 


Motor 


acceptance of ELAM l 


Starters by refiner rs and 


The 


y engines 


construction and cde gn mpanies inherent 


advantages of these starters are high interrupting 


r VALIMITOR type for 


mited in ] 


capacity 


j 000 kva « 


surance Ota 





THE ELECTRIC CONTROLLER & MFG. CO. 


4496 Lee Road, Cleveland 28, Ohio 
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Panellit, Inc.— 1. A. H 
ngineer of the new ¢ 


elit of (¢ 


CHAMPION 


'o}aialet-ma,e)e mm aal— 
Ys = ol lem = egg. fe) 2) = 


Rockwell Manufacturing Co.—O 
W. Barnett, + f N 


Branches, Distributors 


Edward Valves 


Hammel-Dahl Co 


All CHAMPION ELECTRODES, whether 
MILD STEEL © IRON POWDER CON- 
TACT © LOW ALLOY - HIGH TENSILE 
* LOW HYDROGEN @ STAINLESS 
STEEL or HARD SURFACING have 
built in quality and excellence of 


in | Widener B 


P 
a 


Expansion, Transition 


Pennsylvania Salt Mie. Co 


performance 


a 


CROLOY ELECTRODES 


Davison Chemical Co 
fT 9B S 
| 


= wai 
— the ful story 
on CHAMPION 
CROLOY or any of 
the other ovtstond 
ng CHAMPION 
ELECTRODES moil 


your letterhead re 
quest ot once to 


Dept PR 


fi pense 
sue CHAMPION °° 


& RIVET COMPANY Dodge & Olcott, 
CLEVELAND 5, OHIO EAST CHICAGO, INDIANA ay Ay Bare 
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Pr . . MEETINGS 





ISA Conference to Hear 100 Papers 
of 


1OCA to Hear About 
New Motor Oil Detergent 
\ ‘ ; 


‘ 


“Integration” a Topic at 
AIChE Lake Placid Meeting 


( 


SRI Offers Symposium on 
Automation Aug. 22 and 23 
\ mip bl 











h Simple level adjustment ir 
yt 

UPPER and 
LOWER SIDE 
CONNECTIONS 


ing dial 


Pneumatic Proportional bend and 
cific « 
spe gravity adjustment com 
bined in one member 


-— 


Ral 


TOP and 
LOWER SIDE 
CONNECTIONS 


= 


* LIQUID LEVEL CONTROL 
Pae * LIQUID LEVEL INDICATION 


UPPER SIDE e INTER FACE CONTROL 
AND BOTTOM 
CONNECTIONS Engineered for peak performance the Fisher Series 2500 
Level-Trol is designed to give rugged, trouble-free service. 
7 It is high in sensitivity and accuracy ... it is versatile in 
— handling all kinds of liquids, with minimum service 
a attention 


Fisher Bulletin F-3 gives full details write for your 
“§ copy today! 
BY TE 


i 
FISHER GOVERNOR COMPANY - Marshalltown, lowa FISHER 


WORLD LtAOER NW RESEARCH FOR BETTER PRESS RE AND LIGOY : 
Since 1§§7 


DO LEVEL CONTROL 
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Oil Man's Calendar CLASSIFIED 


AUGUSI 








THE STANDARD OIL COMPANY (OHIO) 


Manufacturing (Refining) Department 


is looking for 


CHEMICAL ENGINEERS, 
CHEMISTS, and 
MECHANICAL ENGINEERS 


with one to five years experience in petroleum refining or 
related activities 
for staffwork primarily in Cleveland, Ohio. 
Possible employment in Toledo, Lima, or Cincinnati, also. 


Applicant should have the following educational background and indus 
trial experience 


Chemical Engineers: B.S. or higher degree and experience in develop 
ment, pilot plant operation, process design, process trouble shootin, 
refinery process engineering, economic studies, or related work back 
ground 


Chemists: B.S. or higher degree and experience in product and proce 
research or development 


Mechanical Engineers: B.S. or M.S. degree and experience 
equipment construction, design, inspection, or maintenanc 
product testing and field evaluation, or related work | 


, »» 


Age range 22 y 








Salaries commensurate with experience and level in organization. Ad 
vance on merit basis 


If you can qualify and are looking for a permanent job with a growing 
but secure midwest company, write, giving full information on education 
industrial experience, military experience, and personal data to E. G 
Glass, Jr., 1737 Midland Building, Cleveland 15, Ohio 








LOOKING FOR REFINERY MANAGER 
ENGINEERS... COMMONWEALTH OIL REFINING CO. INC. 


Completing new refinery near 
TECHNICIANS? Ponce, Puerto Rico 

Immediate position for man 
The petroleum engineers and tech with broad experience capable 
nicians you want are readers of this of directing operation of large 


publication modern integrated refining in 


You can make effective contact with cluding four catalytic proc 
just the men with the job qualifica esses. 
tions you want through an employ Reply Air Mail giving complete re 


ment advertisement in this section sume including present salary, avail 
ability, etc 


Rate: $13.50 per inch. Contract : = 
shes 0x eam Walaa wm ene Commonwealth Oil Refining Co. Inc. 


Commission 161 East 42nd Street 
New York 17, New York 






































...0 new 
universal pipe 


and block insulation 


for all temperatures 
from 100° to 1600° F. 


TEMP 


- sts. ALLTEMP is recommended for insulating 
P. vabigh temperoture surfoces such as oil stills, boiler 
. wells, breechings, furneces ond other squipment 
x where surfaces to be insuloted reach 1600” F 


ALLTEMP RECOMMENDED THICKNESS ALLTEMP 


THE PHILIP CAREY MFG. COMPANY 





ADVERTISERS’ INDEX 


hed as a venience to the reader. Every care taken to make 


FOR INFORMATION 


ON ANY PRODUCT ee ee 
OR SERVICE 

ADVERTISED 

IN THIS ISSUE 

SEE INSTRUCTIONS 

BELOW 





Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products, or 
services which interest 
him. This code letter 
appears in parenthe- 
ses following the ad- 


vertisers name. 


Circle the code lette: 
on the “Advertised 
Product Inquiry” card 
on the page opposite 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur 


ther information. 


Fillin your name, title 
company and mailing 
oddress and mail the 
card no postage is 
required 


The Petroleum Proc- 
essing Reader Service k John (G-6) 
Department will give , ( CLASSIFIED ADVERTISING 
your inquiries prompt . , a, ~- +4. 


; LOYMENT OPP 
and efficient handling. 








SAVE SAVE KEEP 


TIME © EFFORT ® INFORMED 
USE THIS CARD... 


to secure information on products and services advertised in Petrolewm Process og of reviewed 
in its “Whof's New” section 

FOR ADVERTISED PRODUCT INFORMATION 

Check the Advertiser's Index for advertisement’s code letter. Then circle the corresponding 
code letter on the card below 

FOR “WHAT'S NEW" PRODUCT INFORMATION 

Circle the code number on the card below which onds ' m sted at the end 
of that specific “What's New’ item 

THEN 

Fill in your name, position, company and mailing eddress. Me 


no postege 
is required 


PETROLEUM PROCESSING READER SERVICE INFORMATION CARD—VOID AFTER NOVEMBER 15, 1955 
“WHAT'S NEW” ITEMS ADVERTISED PRODUCTS 
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FOR MORE INFORMATION.. 


about products and services advertised in 
this issue of Petroleum Processing or 
reviewed in its “What's New’ section, use 
the postage-free cards provided below. 

(See other side for complete instructions.) 





FIRST CLASS 
PERMIT NO. 64 
(Sec. 344.9 P.L OR) 
New York, N. Y 














BUSINESS REPLY CARD 


Me Postage Necessary if Melled in the United States 











4c-POSTAGE WILL BE PAID BY 


PETROLEUM PROCESSING 
330 WEST 42nd STREET 


NEW YORK 36, N. Y. 





FIRST CLASS 
PERMIT NO. 
(Sec. 34.9 9. &R.) 
New York. NM. Y 














|BUSINESS REPLY CARD) 


Ne Postege Neceuary Mailed in the United Stetes | 





4c-POSTAGE WILL BE PAID BY 


PETROLEUM PROCESSING 
330 WEST 42nd STREET 


NEW YORK 34, N. Y. 
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© Vapor space above 
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Hydrocarbon Sweeting 


. using the “Bender Process” | 
, | No 


Burner Light-Off 


. is sure and fast | 





For More Information 
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Bellows Relief Valve 


is for corrosive services 





Copper Deactivator 


. decreases gum formation 
Dp 


Glass Heat Exchangers 


are made of Pyrex brand glass 








Von 3, 
‘ ALU AAIN U AA 


LIGHT WEIGHT FOR QUICK 
ASSEMBLY... Avcoa Alu 


n Pipe weg ynty 


yn. (That's 


Ss use ALCOA 


when they see 


UNMATCHED FLEXIBILITY 
AND PORTABILITY make 


\ Pipe 
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s used as the standard sealant in 


thermocouple and thermometer pack 
ing glands Both protection tubes are 
made of 304 stainless steel and tl 


connection nd packir 


i! 
Tube Bundle Sling 


made of flexible woven wire, 





Transducer Flowmeter 


reads pulsating liquid flow 


nead-ty pe OW -sens 


Liquid Level Control 


is for high pressures, 


fr . n 
') ne is 


ned 


J 


Vs tf 


Combination Check Well 


has thermometer and thermo- 
couple 





POWELL VALVES ...THE COMPLETE QUALITY LINE...POWELL VALVES 


FIG. 2342 —Flanged End Bolted Cap Swing 
Check Valve for 150 Pounds W.P 


POWELL 
ORROSION 

RESISTANT 

WVALWIES 


Double Disc Flanged End 
sate Vaive for 150 Pounds WP 
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niess Steel 0.S.&Y FIG. 3003 SS — High Pressure Service Alloy 
. 150 Pounds W.P Steel Gate Vaive for 300 Pounds W.S.P 
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POWELL VALVES ...THE COMPLETE QUALITY LINE...POWELL VALVES 


Powell can supply exactly the corrosion resistant valves you If no distributor is near you, we'll be pleased to tell you 
need in a WIDE VARIETY of metal and alloys and all about our complete line, and help solve any flow control 
designs. You can be certain that every Powell Valve will problem you may have. Write 


give you dependable flow control 


Shown above are a few Powell Corrosion Resistant Valves The Wm. Powell Company, th 
Investigate these and the complete Powell line of quality Cincinnati 22. Ohic.... 1909 year 


valves that have a proven record of long, dependable service 


August »< 





more effective 
and economical 


ENTRAINMENT 
SEPARATION 


wath the 


NEW HI-THRUPUT 


HERRINGBONED 
MIST ELIMINATOR 
f? Henas onantnat naa 


"PLT j \/ ml why ‘pUA 


> Ss 
METAL TEXTILE | (cou 


CORPORATION T Fr 
Boselie New Jersey sry 
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Gate Valves 


having “O” ring sealed seats 


Plastic-Lined Valve 


. has polyvinyl! chloride lining | 


I 








Liquid Depth Gauges 


can be read remotely 





ADVANTAGES OF 
ARMSTRONG INSULATION 
CONTRACT 


TT 


ENGINEERING HELP... 


Armstrong | 


SERVICE 


backed by competent research 


fo answer your insulation questions 


Write for free booklet 


NDUSTRIAL INSULATIONS 


Armatemp . i: / . ’ 
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cura ose compounds above th Liquid-Sensing Unit 
BSreak ““~™ + steed, .gpsceanhhacs, snmp . « . detects presence of liquid 
3 ckly, accurately deter- Seconds. Applications are f 

Cterepengyte A Ss copes: 6 mes enters | warning ox cuted 


jletermined 


the octane 


barrier 


Floating Roofs for Tanks 


are of rigid design | 
; ‘ " ‘ , 


Tt 


Consolidated Engineering 


{ 
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exp anding 


tward 


LOW MAINTENANCE oe ee eee 
HIGH PERFORMANCE oi the i 
PUMPING 


HILLS-McCANNA “‘K” type HYDRAULIC 
metering and proportioning pump 





COMPLETELY . 
ENCLOSED Reid Vapor Pressure Bombs 


are redesigned 


ADJUSTABLE 
WHILE IN 
OPERATION 


OPERATES 
IN OL 


BUILT-IN Bes coun to 258 be 
PRESSURE i o mbs for ASIM Method 
RELIEF 7 : " , Pc mee sure of 


Phosphorus Pentasulfide 


CAIN NA pel spear 


(Q4hi41G OCHtentoc 
7 





Hastewoy alloys were 
the only material tried 
that lasted for years 
in these installations. 





A, ET AT INS I 


HASTELLOY Alloys last for years 
under severe corrosive conditions 


\ AA - HAYNES STELLITE COMPANY 
b } oD 7 A Division of Union Carbide and Carbon Corporation 
b ac : vie 


4nat.t..OW7 





N EW 
Crnold 0. Bockman 


MODEL F3 
OXYGEN ANALYZER 


uith the meter on the door 


New convenience has been built into the well- 
I ; Oxryge n Analyze r a meter on the door 
readings at the sampling point for making cali- 
checks proce cha noes, etc In fact, comple té 
yzing, calibrating and indicating components are nou 


oO the single F 2 unit at no extra cost! 


Use The Model F3 
ON OPERATIONS LIKE THESE...TO MAKE SAVINGS LIKE THESE 


—_— 


COMBUSTION 


Beilers, Kilns, Direct-Fired Heaters, 
Stills, ete 


PROCESSING 


Air Liquifrect 








Processing Bute- 
diene, Acetylene and Similar Gases 


PLANT SAFETY 


Hy drogenction, Hydrofining, Ges Com- 
pressors, Sulfur Grinding, et 











Principle 


man Uxyeer 


AMPLIFYING 

§ BALANCING 
circulT J 
LONvENTIONAL 


| 
gconvet * 
mr picaTOe 


FEATURES OF THE F3 


Macy Ranges: full scale ranges of 
°* . is and higher 
Accurcey: 1% Of fu wale 
Mult)-Ranges Any instrument may de 
supplied with two or more ranges 
Note fer re 
&s% Oy ast « 


Send for Helpful Free Literature which describes this 
wniqvue operating principle in detail —explains #1 many od 
venteges end applicetions When writing, ovtiine your por 
tievler eperetions—we || gledly supply specific intor mation 


Ask For Data File 165-85 


See Our Booths 2419-420 at the September ISA Show 
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Polyethylene Fittings 


are available 
I 


| 
on 


Free Trade Literature 


Zinc for Corrosion 


20 





WHAT’S YOUR PRESSURE PROBLEM? 


4,000 PSI CONVERTER 


40,000 PSI 
CYLINDER 


MIDVALE FORGES VESSELS TO YOUR SPECIFICATIONS 


forging expenrence gained over more than half a century 
solwed the problem of each The quality of both was care 
fully guarded from the time the ingot was poured until final 
machining. Physical testing and careful inspection assured 
long service im the imstallation 
e vessels for the production 
yber or other products call on 
‘ perience with forged vessels 


you from the initial design to the final installation 


THE MIDVALE COMPANY-Nicetown, Philadelphia 40, Pa. 
Offices: New York, Chicago, Pittsburgh, Washington, Cleveland, San Francisco 


VAL ALN IA 


FORGINGS, ROLLS, RINGS, CORROSION AND HEAT RESISTING CASTINGS 





GLITSCH BUBBLE CAPS 


, 
a. 


litsch 


Faitz W. Gurscn & Sows, Inc 
? OC Bee 6277 
DALLAS 2. TEXAS 
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You ll want a REPRINT for your own files of 
It's Time to Take a New Look at 
CATALYTIC REFORMING’ 


the Special 48-page Report in this issue 
Single copies—$0.75, postpaid 
Send orders to: Reader's Service Dept 
PETROLEUM PROCESSING 


330 West 42nd Street 
New York 36, N. Y 





Water Pollution Abatement 


in oil and t lischare Vanua 
et W-4, part of on water 


7? 
a 


Spectrophotometer 


General Technical Data 


: i 


is 
H 
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Plastic Products 


J 
( Vo. 24 


Safety Switches 








BADGER 4am Ane 


Typifying Expansion Joint Engineering 
' its Best 


Mf 


there was little 
control over the flexing movement. Our engineers long 


STYLE Corrugations 


ago found this to be a major cause of uncertain joint 
life and set about to solve the problem 


Directed Flexing, based on a scientifically engineered 
design of all-curve corrugation, solved the problem. That 
was some years ago. Notwithstanding continual further 
studies, nothing anywhere has supplanted Directed Fiex 
ing as a major design factor in long joint life. It's another 


STARTING POSITION FINAL POSITION 


} 


example of what engineering has done to make the 


Badger Expansion Joint “tops’’ in its field 


Badger Expansion Joints come in a variety of types 
and a wide range of sizes: Directed Flexing, Self 
Equalizing for normal and long traverses and higher pres 
sures 


Non-Equalizing, for when 


short traverse or 
pressures are low; Tandem Joints for combination axial 
and lateral movements: Clevis-Hinged Joints for angular 
movements; Flexible Pipe Line Seals for watertight con 


nections between pipes and flood walls 


a BADGER MANUFACTURING COMPANY 


Original and Sole Vanufacturer of Badge r ij rpansion Joints 


230 BENT STREET 


* CAMBRIDGE : 


MASS. 








Engine Tests prove... wha’ New 





41 








MANIFOLD DEPOSITS, MGS 











de 


60 





PETROLEUM PROCESSING, JULY 1954, P. 1044-45. 


dbpc Antioxidant 


contributes rele No. 26 
NO manifold deposits 


Coatings 


manifold exterior 
perature av . 
dbpc (indicat 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. PP-85, Pittsburgh 19, Pennsylvania 


SALES OFFICES. NEW TORK BOSTON PHILADELPILA ATLANTA 


CHIC AGO oeTeor HOUSTON LOS ANGELES 








KEY-KAST’ FITTINGS 


on Fabrication Assemblies for Plotforming Charge Reheaters and Reboilers of Standard Oil Company of Calif. 


Tube assemblies in 
fabrication vard before 


final installation 


Prime Contractor 

Bechtel Corrs 
Platformer Furnaces 

mm Ce 

Reboiler Furnaces 

F ter Wheele 
Fabrication 

ated Piping 


y-designed Key-Kast multiple-hole fittings were produced by 


4 ; 
JOB DETAILS . > ‘ ‘ nstallation in the new catalytic reformer units at Standard Oj 


Compor y < a fornia s refiner es at E Seg nado ti ystrated and Richmond 


Tube 6%” O.D. x .675”" 


size minimum wall More ond more refineries. it oct. are finding Key-Kast fittings and flanges 





the answer to their all piping needs for these Key-Kast advantages 
2% % chrome, 
Material mean greater structural strength and longer fe 


1% molybdenum 





@ Greater wal! thickness throughout 
Designed for 
Pr r ' 1 - 
— 650 fe 25°? @ Greater allowance for corrosion. with extra thickness at critical areas 
femperoture 


Since 1916 monufocturers and developers of 


products for high temperatures and pressures 


Box 494-H, EAST ST. LOUIS, ILLINO'US 


Oisteicr orrices 








Where you need 
HEAT | EXCHANGE 


Be sure you bave 


SLIME 
a 
(wu 








and dependable serv 
accurate and backed by 
of successful applicat 
Wallace & Tiernan Chlorinat 
ed by water- help you increase the 
v¢ bacteria 
rol equipment 


y need, built for last- 


WALLACE & TIERNAN 


25 MAIN ST., BELLEVILLE 9, N. J. 


CHLORINATORS + CHEMICAL FEEDERS + SCREENING EQUIPMENT * MAGNETIC SEPARATORS 
+ PRECISION PRESSURE INSTRUMENTS + CATHODIC PROTECTION © FINE CHEMICALS 
co-39 
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Hy; 


Fiocculating Reagents 


31 


Current Controller 


33 


Corrosion-Resistant Alloys 


44 





From Regina to Saudi Arabia 


B-L VESSEL LININGS A FEW OF OUR RECENT JOBS 


SET RECORD AFTER RECORD 
FOR DEPENDABLE PERFORMANCE 


3 of recent Bigelow-Liptak refinery 


SS 


arn ot? “4 
g corners of the world 


and Now! 


zineered, furnished 


which means 


one engineering is 
exceptional! durabili ond performance. 6-1 
refractory installatio hove established world 


recoras * . w y operation For example 


BIGELOW-LIPTAR (oyotcion 


AnD BIGELOW LIFPTAR EEPORT COBFPORAT ~ 


2550 WEST GRAND BOULEVARD. DETROIT 6. MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 


Tu Canada: BiGELOW-LIPTAK OF CANADA, LTD, Zorents. Ontario 


ATLANTA + BOSTOM ~ BUFFALO + CHICAGO « CLEVELAND « OCNVER « HOUSTON + KANSAS CITY WO + LOS ANGELES « MIAMI « MINNEAPOLIS « WEW YORK 
PHILADELPHIA « PITTSSURGH « PORTLAND ORE « S7 LOUIS « ST PAUL + SALT LAKE CITY « Sam FRANCIS * SEATTLE « TULSA © VANCOUVER. OC 
an 
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some low-capacity heaters. Selas Corp 
of America, Philadelphia 34, Pa 
Circle No. 35 on Reply Card 


a 


Controlled Volume Pump 


for accurate chemical feed of 
non-corrosive or mildly corrosive lig 
ids at normal temperatures Bulletin 
H20-1 gives special features, dimen 
sions, and specifications of the H-20 
model pump. Milton Roy Co., Station 
H, 1300 East Mermaid Lane, Phila- 
lelphia 18, Pa 


Circle N 36 on Rer Card 


Teflon Products 


ire discussed in three new bulle 
ns: CPS52, on packings pat 
nied seal cage CPS553, on gaskets 
ind expansion joints, and CP554, on 
special molded and machined parts 


ind glass irbon 


ind zircon-filled 
Teflon. Chemical and Power 


Products 
11 Broadwav. New York 4. N y 
Circle N 37 on Ret ( 


Infrared Analyzers 


w four main typ tne Ir 


line, varying in complexity of 

bulletin gives applications of 
ich type, characteristic perform 
nce ind complete specific 


Perkin-Elmer Corp., N 


rwalk, Congr 


No. 38 on Re 


ations 


Mass Spee rometer 


for liquid and gas ana 


streams, chemical 
ibsorpt on techr 
Bulletin 1] 800 

f 


operation ol 


the 
Engineer 
Madre V 
Circle No. 39 Ret 


Lubricated Plug Valves 
for process contro Form N 


lescribes plug valv nstruction 
or . r eT ; . 
d operation ving al dimen 


sions, catalog number 


cants to use for different liquid serv 
ces and lubrication specifications 


ind functions. The Ohio Injector Co 
Wadsworth, Ohio 


Circle No. 40 on Rep 


Continuous Mass Spec 


for quality control in plant opera 


ns for petroleum emical, and gas 





high 
quality 
product 


Ljungstrom’ Air Preheater 


With waste heat recovered and 


returned to the furnace in 


combustion air, the most modern 


in earnings from higher octone rotings, mon neat-transter systems can be 
refiners write off the cost of the Ljungstrom f 
nstaliction in less than two yeors. This time ty ‘ oper ted at pe k effi rency. 
to nine months ond even less, when the other i | 
: That's why you boost product 

ljungstrom advontages cre token into accoun . 
saves up to 20% in fuel costs .. . permits more quality with the Ljungstrom Air 
economical furnace design, with no need for ; 
convection surfaces burns mony fuels you used to Preheater. It’s heat recovery 
throw owoy results in consistently higher . ’ : 
through-put and minimizes slag : ency nm ikes possible advanced 

For more complete details on what the rms that issure 
Ljungstrom Air Preheoter con do for you for on . 
analysis of the heat recovery benefits obtoinable in 
fuel burning equipment — call or write 
The Air Preheater Corporation " iz. And finer control means 


ciose col trol ol 


product... with 


The Ljungstrom operctes on the continvews , 
regererctive counterfiow principle by i’ ify ra f Mi er { Ine 


. 
aj % The heat transfer surfoces in the rotor 
Mh, oct ot heot occumvloters. As the 
: 


just Irom higher 
A roter revolves, the heot is transtered 
} from the woste goset te the incoming 
, 


s $58,000 annually. 


60 East 42nd Street, New York 17, N. Y 


PETROLEUM 
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1824A describes how the mass spec- 
trometer works is use in process 
monitoring and control SIC ID- 
strument and access 
performance characterist 
iformation—and 
Consolidated Eng 
Madison Ave N\ 

Circle No. 41 


Motor Buying Information 


i-c I ciional and 


SEND FOR PSC 


BUBBLE CAP BULLETIN 22 


pilation of Engineering Data 
nished Without Die Cost. 


THE PRESSED STEEL CO.. 717 N. Penna. Ave., Wilkes-Barre. Pa PSS 


Custom Fabricators for the Process industries Since 1928. Send Your Blue Prints 


TEMPERATURE 
/ RECORDING... 





THE ELECTRIC AUTO-LITE COMPANY Solderless Terminals 
INSTRUMENT AND GAUGE DIVISION 


for Nainter 
TOLEDO 1, OHIO . for ma 
° MICLAGO © SARNIA. ONTARIO 























FILTER CLOGGING 


IS A DOUBLE-BARRELED PROBLEM TOO- 





clogging is the result of a double-barreled problem 


oxidation products derived from the fuel oil itself and 

torage tanks. To obt 
logging rials be el d 
logging materials De eliminated. 


iin a complete solution, it is 


hat both types of « 


u can be certain of the necessary double-barreled 


n completely solves the first problem by stabilizing the 


oidal oxidation particles at a size so small they will 
igh oil filters and screens. In addition, Driacin contains 


new corrosion inhibitor which will simultaneously 
traces of rusting in your storage tanks 


which is necessary for the complete elimination of 
oblems and differentiates Driacin from the ordinary 


ves which do not prevent rusting, but cause additional 
’ 


iging rust and slime from tank walls 


dislo 





tion products form less readil 


ly in straight-run 
iny fouling problems 


re 


result from iron corro 





iting this type of deposit, Driacin 
tioning of pot-type burners 
PRODUCTS DEPARTMENT 
L’se DRIACIN and protect your fuel and your tanks UNIVERSAL 
OlL PRODUCTS 
Sé DRIACIN 17 1 protect your customers 


COMPANY 


30 ALGONQUIN ROAD 


burners 


DES PLAINES, Hi. USA 
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LIWREVERE 


a 


Write for Bulletin 203-7 





LAWRENCE PUMPS INC. 


241 Market Street, Lawrence, Moss 


ie 




















Have Fun... 


té 


Depends 


GENERAL REFRACTORIES CO 








a7 : 
af. _ . —- = eee 
os : Sco _ ® — | fa" 
EE = OEE EEF OH 4, og ee ee 
e \ NWea ote S i ee 
" 4 » % % “ . \ . . oF ye. | . 7) 


FOR THE PETROLEUM INDUSTRY . 


LITECAST-50—A hydraulic setting light weight castable 
having a density of approximately 50 Ibs. per cu. fi 
Available in regular mix and pneumatic gun mix 
HIGH-STRENGTH BRIK-CAST—A hydraulic setting clay 
base custable having exceptionally high strength. Available 
in regular, pneumatic gun mix and trowel mix 

GREFCO CASTABLES are manufactured 


at 4 strategically located plants in 
Penneyivania, Missouri. Texas. and California 


SIMOLIWHdId IWadNdd 
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Mixers 


TYPE P:7. 


FOR HIGH TEMPERATURE—HIGH PRESSURE SEALING , —— 
DURA SEAL TYPE P. T. is the engineered mechanical seal for meeting severe | Std Vou Mies vases! 
sealing conditions. Pressures from 50 psi to 1000 psi temperatures from 

minus 80 F. to 450°F. For sealing all fluids except molten alkali metals and 

some fluorine compounds in the higher temperatures 

For information on applications 


Write today for Dura Seal Catalog No. 455-PP 


DURAMETALLIC CORPORATION, Kalamazoo, Michigan 





ALUMINUM 


Custom Fabricated 


IPMENT BARRETT automatic 
Filling end Crimping Equipment 


’ hand g grectes ] 3 ofher 
: - ; 4 
including vids 
io © ator required 
Pressure Vessels 10% air operated . 
seols, stomps ond counts 
Storage and Processing cover pails. Output of 


T minute. Write for details on insto 
anks 


) oo 
15 poils per 


tron to meet your requirements 


BARRETT 
Wanufacturing Co. 


Rex 9A fo) tor 4 T 
ratings 8 8 : exas 


Heat Exchangers 


a 
@ Towers 
* 
* 


Ladders and Walkways 
Have you seen the 
Ow pressure vessels ond tanks ere designed 


? ’ 2 7 
ond built te comply with the requirements of New Reader 5 Guide 
the ASME code end we ore evthorited te apply pages 90.9 

pa i 
the epprecpriete tymbeois 


Write for literature 


WASHINGTON ALUMINUM 


COMPANY, INCORPORATED he. Ml 
eal plants. ete. A type f 1d proofing u 
BALTIMORE 29, MARYLAND Trial Order 10 ib tn $330. 
Phone: ARBUTUS 2700 


New York office-——mU 7-0926 Sesercines Cements Company ~ Pittsbergh 15, Pa 








SAUEREISEN /> 











To obtai 








Holds together better than ever... 


BALDWIN-HILL 
—— CEMENT 
0. ae 












The 





NEW Baldwin-Hill 
Spun Mineral Wool provides 
longer, finer fibers that inter- 
lock more closely and give 
B-H No. | Insulating Cement 
excellent cohesive qualities 
It is an easy-to-apply, all 
purpose insulation that ts 
etfective up to 1800 «~F. and 


reclaimable where tempera 


tures have nat exceeded 


1200 I 





BALDWIN-HILL 


COMPANY 


1608 Breunig Ave. Trenton 2, N. J. 
Kalamazoo, Mich Huntington, Ind Temple, Texas 
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Whot’s New! 


e e.°¢ elimination of the split ring at the 
Lube Oil Additive tube-to-shell joint. American Locomo- 
tive Co., Schenectady 5, N. Y 
Circle No. 54 on Reply Card 


performance verified by fields inte tate 


calculates product pipeline opera 


4 } 
actual field tests siete Milind dan anes 


capacities and pressures. Any person 


familiar with slide rule operations can 





determine—within the accuracy of a 
10-in. slide rule—the flow rate, pres 
sure, diameter, or friction factor of 
the Williams and Hazen formula 
Based on this formula water flow 
the rule scaling has ec sdapted for 
the specific gravity isoline. A 
viscosity factor ts incorporated in the 
ule wherein the friction factor can be 
changed to correspond to the kine 
matic viscosity of materials other than 
gasoline An instruction manual ac 
companies the slide rule. The rule 
invented by Frank E. Richardson, con 
sulting engineer s made from alloy 
j metal by Pickett and Eckel, Inc ot 
Pistons from field tests in Calif. For information write Frank I 
B-cylinder Diese! engines Richardson Box 612 Shreveport 
engoged in continuous high 
oad pumping service. Piston 1 0. §§5 on Rep 
ot left (625 hours, HO oil 
es eee Cag ey Control Valve Sizing 
Ml Ue) ee 
sight (1,362 hours, property manual for steam, liquid, and gas 
ummasuaded dt shines an services 24-page Control Sizing 
sing sticking, low weer Manual includes graphs and tables of 
steam enthalpy-volume, flow rates 
valve coefficients and molecular 
weights as related to type of valve 
Black, Sivalls & Bryson, Inc., 7500 f 
12th St., Kansas City 26, Mo 
Cc ircle No 56 on Repl) Card 


Asphalt Additives 


substitute for fic . ' With Oronite Additives ind their functions for those con 


you can formulate oils to cerned with asphalt marketing, han 
meet the new APL Service dling and storage: reprint of paper 
(Classifications and can 

presented at annual meeting of The 


Association of Asphalt Paving Tech- 


meet epechecations tor 
+B, MILAM 104. Suppl 


¢ 
ment Land Series 2 oils nologists covers coating of dry and 


OTHER ORONITE PRODUCTS vet aggregates, decreasing the surface 
Sie Chiiemeae tension, chemical composition of 
Polybutenes factants, and the effect of heat on 
Pheno litives. Carlisle Chemical Works 
Wetting Agents Re siding, Ohio 
Fuel Oil Additives Circle No. 87 on Reply Card 


Valve Comparison Chart 


lists valves of 11 different manu 


urers which are equivalent in ap 
plication: 17-page Comparison Chart 
is for bronze and iron-body valves, 
notes major differences in construc- 
tion, and is organized by manufactur- 
ers and in numerical sequence he 
Fairbanks Co., 393 LaFayette St 
New York a 2 

Circle No. 58 on Reply C. 
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HERE’S HELP 


for your engineer-recruitment problem 


Engineers’ Joint Council and The Advertis ng 


C‘ouncu offer free. « xpert he p fo ad 


promoting engineering as a ca } nd » Impaign guide 
Prep red t 


vy 


THE ADVERTISING COUNCIL 


The booklet re produc ed here was pre pared DY 
tising Council in cooperation with the E: 
Council to help you make your a rtising work most for the 
effectively in recruiting engineers for u ENGINEERS’ JOINT COUNCIL 
1. It tells yo 
tant par 
itages of 
compan 

ippe als 

It informs you as to the current activiti in The Advertising Council 

dustry in the education and recruitment of « | 25 West 45 Street 


New York 36. New York 
gineers 


{ ' 
It offers specific suggestions as to what 
do (fron present manpower 
It provides material that you can use in you! NAME 
own local and national programs POSITION OR TITLE 
Many advertisers are using this booklet today They sa COMPANY 
that it helps in orienting their engineer-recruitme ADDRESS 


vertising to industry-wide recruitment programs 


PRo Aug 
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Briefly, this ad illustrates why 
DEMPSTER-DUMPSTER SYSTEM 


IN A NORMAL INSTALLATION the Dempster- 
Dumpster System is purchased by a plant because of its 
proved record for handling bulk materials at tremendous 
savings. This normal installation usually includes one 
truck mounted Dempster-Dumpster and any number of 
standard containers designed to meet the various require- 
ments within the plant. In some cases, containers num- 
ber 40 to 50. These containers can range in capacity up 
to 21 cu. yds., with all containers served by the one 


Dempster-Dumpster 


In the great majority of cases this basic installation 
is just a starter. Management men, constantly looking 
for lower operating costs, find numerous and amazing 
extra savings in the Dempster-Dumpster System. Once 
in service, transporting developments of every descrip- 
tion come to light that supplement the original functions 
of the equipment. Your own men find easier, quicker 
ind additional cost saving ideas for its use. Many even 
overshadow the original savings and the equipment 


becomes more and more indispensable 


Look over just a few of the “Special” containers 
illustrated in this ad. They are all the result of rough 
ideas that originated with the men in plants after a basic 
installation, then developed by our engineers All ideas 


were stimulated by the powerful Dempster-Dumpster 


ind its flexibility in picking up, hauling, setting down 


or dumping anything that needs transporting, at lower 


cost 


One man, the driver, and a few simple hydraulic 
controls in the cab of a Dempster-Dumpster, will become 
indispensable in your plant. It is just that in hundreds 
of plants of every description throughout the nation 
Let one of our representatives give you details of installa 
tions. Manufactured exclusively by Dempster Brothers 


Inc 





<a Ov on ner is Built w th cost Here 


PON r. The holes ia cuter we bottom type conto ner 
Wwe is - couprers ond ball bec 


ore for cooling operation in trair on rolls 


DEMPSTER BROTHERS 
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so many plants find the 
indispensable... 


yd nsert to ners Eoch vert ntainer 
* provided wo y osters counter bolonced 
© qg hinged 6 tor looding ond dumping 


585 DEMPSTER BLDG., KNOXVILLE 17, TENNESSEE 
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EDITORIALS... 


You Can't Sit on Your Hands 


TH rep 7 talvt ref 








Your Company Has a Job to Do 


WeED mt 


It 


Take a Look at Your Distillates 


Ove 





— 
When. (KA Basic Chemicals for Petroleum... 


ay! { hay 
GENERAL 
CHEMICAL 


ALKYLATION 


POLYMERIZATION 
SULFONATION 


ISOMERIZATION 


DETERGENTS & BUILDERS 


ACIDIZING 


MUD CONDITIONING 


GREASE MAKING 


ACID TREATING 


B&A Laboratory Reagents and 
Fine Chemicals 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N.Y 


llied 
hemical 


in Canede: The Michels Chemical Compeny, Limited * Mentre 














SANTA FE’S COOLING TOWERS 


meet performance guarantees 
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»rs in the cooling tower field. 


















Seowth Boyle Avenue « 


SANTA FE 
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